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IXTRODUCTIOX. 


This  catalogue  has  been  published  as  a  guide  to  the  students  of 
Botany  in  Licking  County.  If  it  tends  to  stimulate  a  further  interest 
in  our  local  flora  it  will  have  served  its  purpose.  Much  is  given 
which  is  of  little  interest  to  any  one  outside  of  the  county,  but  it  was 
thought  best  to  gather  together  the  scattered  notes  on  the  distribution, 
times  of  flowering,  relative  abundance,  etc.  It  is  hoped  that  some 
one  in  the  future  may  complete  the  work  begun  by  publishing  a  com 
plete  flora  of  the  county.  Of  necessity  such  a  list  as  the  following 
does  not  contain  all  of  the  species  even  in  a  limited  district.  Many 
of  the  townships  have  not  even  been  visited,  while  an  equal  number 
have  been  only  partially  explored.  Granville,  St.  Albans,  and  New- 
ark townships  have  been  the  most  thoroughly  explored.  The  Licking 
River  and  Licking  Reservoir  have  been  visited  frequently,  but  mostly 
during  the  months  of  July  and  August.  Every  effort  has  been  taken 
to  make  the  list  of  species  as  authentic  as  possible.  All  doubtful 
forms  have  been  compared  with  the  specimens  in  the  Harvard  Htr- 
l)arium.  The  willows  were  identified  by  M.  S.  Bebb,  Esq.  and  the 
sedges  by  Prof.  W.  C.  Werner. 

The  author  wishes  to  thank  all  of  those  who  have  contributed  in 
any  way  to  this  catalogue. 
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Hkruaria. 

All  the  species  herein  ^:iven  are  re|)resente(i  l)y  herbarium  speci- 
mens, with  the  exce|)tion  of  three  or  four  which  are  so  marked.  Un- 
less otherwise  designated  the  specimens  are  to  be  found  in  the  author's 
herbarium.  Specimens  not  in  the  author's  herl>arium  are  to  be  found 
in  the  following : 

Herbarium  of  Dr.  ¥.  O.  Jacobs,  Columbus,  O. 

Prof.  W.  K    Castle,  Alexandria,  O. 

Prof.  C.  J.  Herrick,  (Jranville,  O. 

Prof   W.  (i.  Tight,  (iranville,  O. 

Prof  W.  C.  Werner,  Columbus,  O. 

Mr.  W.   H.  Jones,  Granville,  O. 

Mr.  E.  V.  Wilcox,  Columbus,  O. 

Denison  University  and  Granville  Public  School. 

Ge()I.O(;v   of   r.ICKING  CorNTV. 

The  area  of  the  county  is  685  scpiare  miles.  The  surface  in  gen- 
eral is  level  in  the  western  part,  hilly  and  rugged  in  the  eastern,  while 
in  the  central  part  the  hills  are  lower  and  much  less  rugged  than  in 
the  eastern.  The  drainage  is  toward  the  southeast,  the  Licking  river 
with  its  tributaries  practically  draining  the  entire  county.  The  only 
large  body  of  water  is  the  Licking  Reservoir,  a  part  of  which  is  in 
this  county.  Only  a  very  few  of  the  original  swamps  now  remain. 
The  two  principal  swamj)S  are  the  Cranberry  Marsh  near  Utica  and 
Pigeon  Swamp,  in  the  southwestern  part  of  the  county.  Taking  up 
in  greater  detail  the  geological  nature  of  the  soil,  etc.,  we  find  that  in 
the  western  part  of  the  county  the  soil  is  generally  clay,  with  only  a 
few  exposures  of  rock,  which  is  of  a  shaly  nature.  Along  the  streams 
we  find  a  few  deposits  of  the  drift.  In  the  central  part  the  greatest 
diversity  is  to  be  found.  The  valleys  are  here  the  broadest,  with  allu- 
vial deposits  many  feet  in  thickness.  The  hills  are  from  a  few  feet  to 
over  an  hundred  in  height.  On  the  toj)  of  these  the  soil  is  a  fine  sand 
with  the  broken  fragments  of  the  native  sandstone  rock  lying  imbed- 
ded in  it.  The  impurity  of  this  sandstone  makes  the  soil  more  fertile 
than  it  would  otherwise  be. 
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The  river  terraces  are  composed  of  glacial  drift.  This  drift  is 
generally  composed  of  sand  or  gravel,  the  gravel  being  of  a  varied 
composition,  (iranite,  diabase,  diorite,  schists,  slates,  and  limestone 
are  a  few  of  its  components.  It  is  on  these  wooded  terraces  that  the 
flora  is  the  most  varied.  One  hundred  and  twenty-five  species  have 
been  collected  from  a  space  only  forty  feet  s(juare,  (Maple  Grove 
Cemetery,  Granville.)  In  the  eastern  part  the  hills  are  still  higher, 
the  native  rock  being  a  coarse  sandstone  or  sandstone  conglomerate. 
This  sandstone  weathers  very  slowly.  In  consequence  of  this  the  soil 
is  scant,  the  valleys  narrow  and  in  many  places  simply  gorges.  The 
strata  of  the  county  are  referred  to  the  VVaverly  and  Carboniferous, 
the  latter  occurring  only  in  the  eastern  part.  The  southern  part  is 
low  and  covered  to  a  dejnh  of  many  feet  with  an  alluvial  deposit. 
Formerly  a  greater  part  was  covered  by  swamp.* 

Altitudes  of  Different  Points. 

Hartford,  i  r6o  feet. 
Alexandria,  950  feet. 
Granville,  906  feet,  at  depot. 
Hebron,  885  feet. 
Jacksontown,  1075  feet. 

"  1235  feet,  hill  south  of  town. 

.  Newark,  791  feet. 

Rainfall,  Temperature,   Etc. 

The  meteorological  observations  have  been  so  scattered  that  it  is 
impossible  to  give  more  than  approximate  data. 

The  rainfall  averages  about  40  inches  a  year.  The  least  which 
has  been  recorded,  is  24.89  in  1856,  the  greatest  61.51  in  1852.  The 
average  of  the  different  months  is  about  the  same. 

The  highest  temperature  recorded  is  94.5  deg. ;  the  lowest  tempera- 
ture recorded  is  18  deg.  below  zero. 

The  prevailing  winds  are  from  the  west. 

The  40th  parallel  of  latitude  runs  through  the  southern  portion 
of  the  county. 


*Only  a  jjeneral  sketch  is  here  given  of  the  main  features  of  the  geological 
structure  of  the  county.  A  complete  description  has  been  given  by  Prof  C.  L. 
llerrick,  in  the  preceeding  volumes  of  this  Bulletin. 
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A  List  of  thr  Worst  Weeds. 

In  pastures — Cnicus  lanceolatus   Hoffin  ,  Thistle.       Vernonia  altissi- 

ma  N'litt.,  Iron-weed.  Verbena  urticaefolia  L. , 
White  Vervain.  Verbena  hastata  L.,  Blue  Ver- 
vain. Verbascum  Thapsus  L..  Common  Mul- 
lein.     Daucus  Carota  L. ,   Carrot.   (In  places. ) 

In  lawns — Plantago  major  L. ,  C\>mmon    Plantain.     Plantago    lanceo- 

lata  L.,  English  Plantain.  Nepeta  (ilechoma  Benth., 
(jround  Ivy. 

In  meadow.s — Rrigeron    annuus  Pers.,    Fleabane.      Krigeron  strigosus 

Muhl.  Daisy  Fleabane.  Engeron  Philadelphicus 
L.,  ('ommon  Fleabane.  Rudbeckia  hirta  L., 
'*  Brown  Eyed  Susans."  Chrysanthemum  Leiican- 
themuni  L.,   Ox  Eye  Daisy,  (in  places). 

In  gardens — Portulaca  oleracea    L. ,    Purslane.      Abutilon    Avicennae 

Gaertn.  Velvet  Leaf.  Datura  Stramonium  L. 
Jamestown  weed.  Datura  Fatula  L.,  Purple 
Jamestown- weed.  Kumex  crispusL. ,  Curled  Dock. 

In    cultivated    grounds — Convolvulus    sepium    L.    var.   Americanus 

Sims.      Lychnis    (lithago     Lam.,     Corn    Cockle. 
Verbascum  Blattaria  L. .  Moth  Mullein. 
Dipsacussylvestris  Mill.    Wild  Teasel.  Pastinaca  Sativa.  L.,  Pars- 
nip.    Heracleum    lanatum    Michx.,    Cow     Parsnij).      Melilotus    alba 

Lam.,   Sweet  Clover.   Sisymbrium  officinale  Scop.,    Hedge  Mustard. 

Brassica  nigra  Koch.,    Black  Mustard     Arctium   Lappa  L. ,  Burdock. 

L'riica  gracilis  Art.,  Nettle,   are  the  most  troublesome  in  fence  corners 

and  moist  situations. 

Times  ok   Fi.owkrin(;. 

A  record  has  been  kept  for  the  last  three  years  of  the  plants 
which  bloom  late  in  the  fall  and  early  in  the  spring.  The  large  per 
cent,  of  introduced  species  which  blo.s.som  in  the  fall  is  noticeable, 
while  the  early  spring  i)lants  are  generally  native. 

The  following  figures  are   fairly  airuratr   for  the  number   which 

bloom  in  the  vicinity  of  (lianville: 

In   November,  44  species,  17  native,  27  introduced. 

**   December,  11          *'  2          "  9         '* 

**  January,  14         "  S         '*  6 

•*   February.  ()          '  7          '*  2         •* 

**  March,  17         •'  14         "  ^ 
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The  number  in  flower  l)erore  July  ist,  is  about  530.  The  number  in 
flower  during  the  "Spring  Term"  of  Denison  University  is  over 
500.  The  number  of  so  called  spring  flowers  found  in  blossom  in  the 
fall  or  early  winter,  10. 

Trees. 

The  number  of  woody  plants  is  about  165.  The  number  of  trees 
(in  the  ordinary  usage  of  the  term)  is  about  88. 

The  ten  most  common  trees  are  probably  the  following : 

Fagus  ferruginea  Ait.     Beech. 

Acer  saccharin um  Wang.     Sugar  Maple. 

Elmus  Americana  L.     White  Elm. 

Fraxinus  Americana  L.      White  Ash. 

Quercus  alba  L.     White  Oak. 

**      macrocarpa  Michx.      Bur  Oak. 

"      rubra  L.      Red  Oak. 

**      coccinea  Wang.     Scarlet  Oak. 
Castanea  sativa  Mill.     var.  Americana  Watson.     Chestnut. 
Platanus  occidentalis  L.   Sycamore,  Button  wood. 

LOCATIONS  OF  SPECIAL  BOTANICAL  INTEREST. 

It  is  hoped  that  students  of  Botany  will  find  it  more  easy  to  dis- 
cover the  rare  plants  of  our  county  by  the  aid  of  the  following  table. 
The  best  botanizing  localities  known  to  the  author  are  here  given. 
The  localities  within  easy  access  of  Oranville  are  first  given  and  they 
are  also  given  in  greater  detail.  The  numbers  correspond  to  the  num- 
bers on  the  map  which  is  to  be  found  in  the  back  part  of  the  catalogue. 

(r.)  Arbutus  Ridge.  One  mile  southeast  of  Granville,  near  the  rail- 
road bridge  over  the  Racoon  Creek.  It  is  also  reached  from  Centre- 
ville  Street  by  Clouse's  Lane. 

(2.)  Spring  Valley.  One  mile  south  of  (Iranville,  between  Lancas- 
ter and  Columbus  roads  but  nearer,  Columbus  road.  W^hen  this  is  re- 
ferred to  in  the  text,  both  the  small  swam|),  which  is  near  the  opening 
of  the  valley,  and  the  sides  of  the  valley  are  meant. 

(3.)  Maple  Grove  Cemetery,  Granville.  The  bank  in  the  south- 
east corner  next  to  the  T.  cS:  O.  C.  R.  R.  is  the  portion  which  is  of 
special  interest.  More  sj)ecies  occur  here  than  in  any  other  portion  of 
the  county  of  ten  times  its  area. 

(4.)  Everett's  Swamj).  Two  miles  west  of  Granville  near  the  Wor- 
thington  road  a  few  rods  south  of  the  Worthington  bridge. 
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(5.)  The  Gravel  Pit.  This  is  a  local  name  given  by  the  students 
to  designate  the  bank  which  is  situated  two  miles  west  of  Granville  on 
the  T.  &  O.  C.  R.  R.  and  about  half  a  mile  east  of  demons'  Station. 
It  is  just  north  of  the  track  at  its  first  curve  after  leaving  Granville. 

(6.)  Woods  on  the  farms  of  M.  J.  Williams  and  S.  J.  Everett. 
These  are  located  on  the  ridge  which  runs  parallel  to  Racoon  Creek 
and  about  a  quarter  of  a  mile  south  of  it.  They  are  about  a  mile  and 
a  half  southwest  of  Granville  and  end  about  half  a  mile  south  of  Sta- 
tion 4.     Some  of  our  rarest  plants  are  to  be  found  here. 

(7.)  Granger's  Swamp.  This  is  the  largest  body  of  water  in 
Granville  township.  It  is  about  two  and  a  half  miles  northwest  of 
Granville  between  Burg  and  Loudon  Streets. 

(8.)  Woods  about  a  half  a  mile  northeast  of  the  house  of  Mr.  W. 
A.  Castle.  These  woods  are  about  two  miles  northwest  of  Alexandria. 
They  contain  several  species  which  have  not  been  found  elsewhere. 

(9.)  Welsh  Hills.  These  lie  immediately  north  of  Granville.  All 
of  the  northeastern  portion  of  the  township  is  thus  designated. 

(10.)  Woods  now  owned  by  Mrs.  Roderick  Jones.  These  lie 
about  two  miles  northeast  of  Granville  and  directly  north  of  the  Fort 
Hill  farm. 

(11.)  Goodrich's  woods,  College  woods,  Miller's  Glen  and  woods 
north  of  Alligator  Hill  are  of  easy  access  to  Granville  and  for  general 
collecting  are  very  good. 

(12.)  Spruce  Hill.  About  three  miles  northeast  of  Granville  on 
Brushy  Fork  road,  about  on  the  dividing  line  between  Granville  and 
Newton  townships. 

(13.)  Pine  Hill.  One  half  mile  due  east  from  Vanattasburg, 
east  bank  of  creek.     Many  rare  species  here. 

(14.)  Rain  Rock  or  Raining  Rock.  In  Eden  township  about 
twelve  miles  north  of  Newark. 

(15.)  Laurel  Ridge.  This  can  most  easily  be  reached  from  New- 
ark by  going  south  on  Second  Street  across  the  creek  to  Summit  Street. 
The  ridge  is  about  a  mile  from  the  corner  of  Second  and  Summit. 
The  continuation  of  Summit  Street  runs  along  its  base. 

(16.)  A  narrow  gorge  about  a  mile  south  of  the  above,  is  to  be 
reached  by  going  south  on  the  continuation  of  Second  Street,  Newark, 
to  the  first  fork  in  the  road,  taking  the  left  hand  road  a  second  fork  is 
soon  met  with.  This  time  take  the  right  hand  road.  About  a  half 
a  mile  from  this  is  the  gorge,  on  the  left  hand  side  of  the  road.     This 
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is  an  important  j^oint,  as  many  species  found  here  have  not  been  found 
elsewhere.     It  is  the  best  point  for  ferns  in   the  central  part  of  the  ^ 
county. 

(ry.)  Toboso  or  Hlack  Hand.  A  small  town  on  the  B.  &  O.  R. 
R.,  in  the  eastern  part  of  the  county.  Red  Rock,  Black  Hand  Rock 
and  the  bluffs  just  opposite  these  contain  many  very  rare  species. 
The  banks  of  the  Licking  River  also  afford  some  species  not  discov- 
ered elsewhere. 

(itt.)  Licking  Reservoir.  A  body  of  water  about  ten  mile**  long 
and  from  half  a  mile  to  a  mile  wide.  It  is  situated  in  Lickmg,  Perry 
and  Fairfield  counties  For  convenience  all  species  growing  in  the 
Reservoir  are  here  listed,  as  it  is  impossible  to  tell  on  which  side  of 
the  boundary  lines  the  collecting  has  been  done.  The  following  parts 
of  the  Reservoir  will  be  found  to  be  about  the  best  collecting  places  : 

Lieb's  Island,  in  the  southern  part  of  the  New  Reservoir. 

Cranberry  Marsh  in  the  Old  Reservoir,  near  the  northern  bank, 
about  mid  way  between  Lakeside  and  Avondale. 

Many  of  the  islands  in  the  Old  Reservoir  are  also  very  good  col- 
lecting places. 

Forms  of  Ckktain  Species. 

Lobelia  cardinalis  L.      Flowers  pure  white.     College  Herbarium. 

Oxalis  violacea  L.      Flowers  j)ure  white. 

Scutellaria  pilosa  Michx.  Flowers  pure  white  and  some  also 
delicately  tinged  with  purple. 

'IVifolium  j)ratense  L.     Flowers  pure  white,  common. 

Trifolium  rej)ens  L.      Flowers  bright  pink. 

Monarda  fistulosa  L.      White  or  delicate  pink. 

Silene  Virginira  L.      Light  ])ink. 

F^uj)atorium  purpureum  L.      Pure  white. 

Vernonia  attissima  Nutt.  Pure  white.  This  foim  has  a  very 
decided  tendency  to  maintain  itself,  as  the  same  field  has  contained 
white  flowered  specimens  for  many  years. 

Asclepias  incarnata  L.      Pure  white. 

Rubus  occidentals  L.  Bright  yellow  fruit,  common.  This 
maintains  itself  year  after  year. 

Rubus  villosus  Ait.  (Greenish  white  fruit.  This  form  has  also 
maintained  itself  for  a  number  of  vears. 
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Nomenclature. 

The  sixth  edition  of  Gray's  Manual  has  been  followed  in  all  par- 
ticulars. As  this  is  the  manual  used  by  all  the  classes  in  Licking  county 
any  changes  were  considered  unwise. 

Map. 

The  map  in  the  back  part  of  the  catalogue  was  prepared  by  Mr. 
Herbert  A.  Clark  of  Denison  University.  It  will  serve  as  a  guide  to 
localities  mentioned  above,  the  numbers  referring  to  the  correspond- 
ing numbers  in  the  list  of  localities. 


1.      RANUNCULACEAE. 


Clematis   L. 


1.  C.  Virginiana  L.     Common  Virgin's  Bower. 

Creek  banks,  common.     July  21,  1887;  August   10,  1889;  July 
15,  1889. 

2.  C.  Viorna  L.     Leather  Flower. 

Gravelly  or  sandy  soil,  somewhat  rare.     New  Cemetery,  Gran- 
ville; roadside  near  Bald  Hill,  Newark.     July  4,  1890;  July  13,  1891. 

2.     Anemone   Torun. 

3.  A.  Virginiana  L. 

Shady  places,  common.     July  15,  1890;  July  6,  1891. 

4.  A.  Pennsylvanica  L. 

Damp  soil,  especially  meadows,  common.      May  28,  1887;   June 
24,  1888;  July  9,  1S89;  June  12,  1891. 

5.  A.  nemorosa  L.     Wind  Flower. 

Woods,  common.     May  4,  1888;   April  22,  1889;  April  30,  1891. 

6.  A.  nemorosa  L.     Var.  quinquefolia  Gray. 
Frequently  occurs  with  type.      May  2,  1891. 

3.      Hepatica    Dill. 

7.  H.  triloba  Chaix. 

Dry  sandstone  soil.      Welsh   Hills  and  eastern  part  of  county. 
May  14,  1887;  April  7,  1889;   .\pril  14,  1890;   March  25,  1891. 
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8.  H.  acutiloba  I)  C. 

Gravelly  soil.  Central  and  western  part  of  cuunty.  This  species 
grows  in  moister  situations  than  the  last  and,  where  the  two  are  found 
on  the  same  hillside,  grows  lower  down.  April  i6,  1887  ;  April 
ri,  1889;  Aprils,  1889;  March  25,  1891. 

4.  An  KM  ON  ELF.  A    Spach. 

9.  A.  thalictroides  Spach.     Rue  Anemone. 

Woods,  very  common.     May  7,  1884;  April  12,  1887;  April  8, 
1889;  April  10,  1890;  April  14,  1891. 

5.  Thalictrum   Tourn. 

10.  T.  dioicum   L.      Pearly  Meadow  Rue. 

Rocky,  wooded  hillsides,  common.      May  20,    1884;  April   30, 
r888;  April  8,   1889;  April  21,  1891. 

rr.     T.  polygamum  Muhl.     Tall  Meadow  Rue. 

Alluvial  soil.     Toboso.     June  23,  1889;  August  25,    1890;  July 

8,  1891. 

12.  T.  purpurascens  L.      Furi)lish  Meadow  Rue. 

PMge  of  woods,    somewhat  common.      May  28,  1887;  June  23, 
1889;  June  2,  1890;  June  12,  i8qi. 

6.  Ranunculus   Tourn. 

13.  R.  circinatus  Sibth.     Stiff  Water  Crowfoot. 

Water,  two  to  five  feet  deep.      Reservoir  and  canal.     August  21, 
1888;  August  12,  1890;  August  5,  1891. 

14.  R.   afjuatilis  L.    Var.    trichophyllus  (Jray.   Common  White 
Water  (Crowfoot. 

Same  situations  and  localities  as  last.     July  9,  1889;  August  24, 
1890;  August  8,  1 89 1. 

15.  R.  ambigens  Watson.     Water  Plantain  Spearwort. 
Swamps  and  damp  woods.     Granger's  swamp,   Granville.     July 

9,  1890. 

16.  R.  abortivus  L.     Small  Flowered  Crowfoot. 

Yards  and  fields,  very  common.      Mays,  1887;  April  30,  1888; 
April  15,  1889;   May  10,  1890;  April  16,  1891. 

17.  R.  sceleralus  L.      Cursed  Crowfoot. 

Ditches  and  swamps,  not  common.   Alexandria  road,  one  half  mile 
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west  of  Granville,  base  of  Hiorne's  Hill      May   lo,  1890;  May  19, 
1891. 

18.  R.  recur vatus  Poir.      Hooked  Crowfoot. 
Woods,  common.     May  11,  1887;  May  11,  1889. 

19.  R.  fascicularis  Miihl.      Early  Crowfoot. 

Rocky  hillsides,  rare.     Pine  Hill,  Wmattaslnirg.    April  25,  1891. 

20.  R.  seplentrionalis  Poir. 

Ditches  and  wet  woods  everywhere.  Very  confusing,  because 
of  variability  in  size  and  aspect.  May  24,  1884;  May  30,  1887  ;  May 
I,  1889;  May  14,  1891. 

21.  R.  Pennsylvanicus  L.   f.     Bristly  Crowfoot. 

Damp  soil,  frequent.  August  15,  1888;  July  9,  1889  ;  June  30, 
1 89 1. 

22.  R.  acris  L.  Buttercu|)s. 

Fields,  rare.     Newark.     Herbarium  of  Dr.  F.  O.  Jacobs. 

7.        C.ALTHA     L. 

23      C.  palustris  L.     Marsh  Marigold. 

Swamps,  common.  May  13,  1S84;  April  16,  1886;  April  20, 
1889:  April  14,  1 89 1. 

8.     Aquilec.ia  Tourn. 

24.  A.  Canadensis  L.     Wild  Columbine. 

Woods,  rocky,  gravelly  or  rich  soil,  rare.  Gravel  Pit,  l>etween 
Granville  and  Alexandria;  Reservoir,  on  the  islands;  on  rocks  at 
the  ravine  near  Bald  Hill,  Newark.    May  19,  1884;   May    20,    1890. 

9.     Delphinium  Tourn. 

25.  D.  e.xaltatum  Ait.     Tall  Larkspur. 
Herbarium  of  Dr.  F.  ().  Jacobs. 

26.  D.  tricorne  Michx.      Dwarf  Larkspur. 

Gravelly  soil,  rare.     New  Cemetery,  Granville,  April  28,  1889. 

27.  D.  Ajacis  L. 

Very  sparingly  escaped  into  waste  places,  hardly  worthy  of 
recognition  here.     August  20,  1891. 

10.     Cimic"1fi'(;a  L. 

28.  C.  racemosa  Nutt.      Black  Snakeroot. 
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•Woods,  very  common.     July  19,  1889;  June  25,  1890;  July  i, 
1891. 

II.       ACTAEA    L. 

28.  A.  spicata  L.  var.  ruba  Ait.     Red  Baneberry. 
Eastern  part  of  county.     Herbarium  of  Dr    F.  O.  Jacobs. 

29.  A.  alba  Bigel.     White  Baneberry. 

Woods,  common.     May  19,  1888;   May  13,  1889. 

12.     Hydrastis   Ellis. 

30.  H.  Canadensis  L.     Golden  Seal,  Orange  Root. 

Deep,  rich  woods,    rare.     Spring    Valley,   Granville.     May   11, 
1887;  May  8,  1889;  April  30,  1891. 

II.  MAGNOLIACEAE. 

13.     Magnolia  L. 

31.  M.  acuminata  L.  Cucumber  Tree. 

Woods,  rare.     Welsh  Hills.     May  16,  1890;  May  14,  1891. 

14.       LiRIODENDRON    L. 

32.  L.  Tulipifera  L.  Tulip  Tree. 

Rich  woods,  common,  especiaily  in  eastern   part  of  the  county. 
June  28,  1888;  June  6,  1891. 

III.  ANONACEAE. 

15.  AsiMiNA  Adans. 

33.  A.  triloba  Dunal.     Common  Paw^paw 

Woods,  especially  on  hillsides,  common.     May  25,  1884;  May 
21,  1888;  May  6,  1889,   May  6,  1891. 

IV.     MENISPERMACEAE. 

16.  Menispermum  L. 

34.  M.  Canadense  L.   Moonseed. 

Moist  soil,  especially  creek  banks,  somewhat  common.    June  5, 
1889;  June  19,  1891. 
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V.  BERBERIDACEAE. 

17.     Berberis  L. 

35.  B.  tmlgaris  L.     Common  Barbefry. 

This  has  escaped  in  one  or  two  localities,  but  is  rare.     Mount 
Parnassus,  Granville.     May  i8,  1891. 

18.     Caulophvllum  Michx. 

36.  C  I  halictroides  Michx,     Blue  Cohosh,  Pappoose  Root. 
Rich  woods,   somewhat  rare.    Gravel    Pit,    Goodrich's    woods, 

M.  J.  Williams'  woods,  Granville.   May  7,  1887;  May  i,  1888;  April 
26,  1890;  April  21,  1891. 

19.     Jeffersonia  Barton. 

37.  J    diphylla  Pers.     Twin  Leaf. 
Eastern  part  of  county.     Dr   F.  O.  Jacobs. 

20.     Podophyllum    L. 

38.  P.  peltatum  L      May  Apple. 

Rich   woods,  common.   May   17,  1884;  May   14,  1887;  May  11, 
1889;  May  10,  1891. 

VI.  NYMPHAEACEAE. 

3  1.     Nelumbo  Tourn. 

39.  N.  lutea  Pers.     Yellow  Nelumbo,  Water  Chinquapin. 
Licking   County    Reservoir,  growing  in  shallow  water   of  both 

reservoirs.   August   28,  i%%%\  July  9,  1889;  August  24,  1S90;  August 
6,  1891. 

22.     Nymph  A  EA  Tourn. 

40.  N.  odorata  Ait.     Sweet  Scented  Water  Lily. 

Licking  Reservoir.   August  28,  1888;  July  9,  ^889;  June  6,  1890; 
August  8,  1891. 

41.  N.  renifonnis  D  C.     Tuber  Bearing  Water  Lily. 
Licking   Reservoir.  July  9,  1889;  August  24,  1890;  August  8,  1891. 

23.     NuPHAR  Smitit. 

42.  N.  ad  vena  Ait.  f.     Yellow  Pond  Lily. 

Swamps,   common.     June  20,  1888;  July   9,    1889;  August   24, 
1890;  August  8,  1891. 
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VII.  PAPAVERACEAE. 

24.     Sanguinaria  Dill. 

43.     S.  Canadensis  L.  '  Blood  Root. 

Woods,  very  common.   April  20,  1887;  April  8,    1889;  April   13, 
1891. 

25.  Chelidonium    L 

44      C  majus  L      Celandine. 

Fence  corners,   etc.,   common.     May  23,    1884;  May    10,   1887; 
May  24,   1889;  May  13.  1890;  August  10,  1891. 

26.  Papaver    Tourn. 

45.  P.  sotnniferum  L      Comm'»n  Poppy. 

This  species  exists  for  a  year  or  two  in  waste  places,  but  is  hardly 
worthy  of  a  place  in  this  flora. 

27.     Argemone  L. 

46.  A.  Mexicana  L.     Mexican  Poppy. 

Near  Newark.     Herbarium  of  Dr.  F.  O.  Jacobs. 

VIII.  FUMARIACEAE. 

28.  Dicentra   Borkh. 

47.  D.  Cucullaria  D  C.      Dutchman's  Breeches. 

Woods,   common.      April    17,    1887;  April    16,    1889;  x\pril    18, 
1890;  April  16,  1 891. 

48.  D.  Canadensis  D  C.     Squirrel  Corn. 

Woods,   growing    with    the    preceeding,   but    not    so  abundant. 
April  16,  1887;  April  17,  1889. 

29.  Corydalis  Vent. 

49.  C.  flavula  I)  C. 

Eastern  part  of  county.      Herbarium  of  Dr.  F.  O.  Jacobs. 

IX.     CRUCIFERAE. 

30.      Dkntaria  Tourn. 

50.  D.  diphylla  L. 

Gravelly   woods,   somewhat    rare,     Arbutus    Ridge.       April    29, 
1889;   April  30,  1890;   April  21,  1891. 
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51.  D.  laciniata  Muhl.  Toothwort.  (Local  name  Crowfoot.) 
Woods,  more  abundant  than  preceeding  and  blossoming  fully  two 
weeks  earlier.  April  22,  1887;  April  8,  1889;  April  10,  1890;  April 
12,  1891. 

31.     Cardamine  Tourn. 

52.  C.  rhomboidea  D  C.     Spring  Cress. 

Grassy  banks  of  streams  and  around  springs,  common.  April 
30,  1884;  May  10,  1887;  May  11,  1889;  May  20,  1890;  April  30, 
1891. 

53.  C.  rhomboidea  D  C.  var.  purpurea  Torr.  Purple  Water 
Cress. 

Same  situations  as  last,  but  much  more  common  and  blossoming 
about  three  weeks  eailier.  April  20,  1887;  April  8,  1889;  April 
6,  1890;  April  9,  1 89 1. 

54.  C.  hirsuta  L.     Small  Bitter  Cress. 

Wet  places  everywhere.  This  species  varies  greatly  at  different 
places  and  so  causes  much  confusion.  May  11,  1889;  May  15,  1890; 
April  29,  1 89 1. 

32.     Arabis    L. 

55.  A.  hirsuta  Scop. 

Rocky  situations,  rare,  southeast  of  Newark.     June  4,  1890. 

56.  A.  laevigata  Poir. 

Rocky  hillsides,  common,  varies  much  in  size  and  aspect  ac- 
cording to  situation.     May  27,  1887;  April  30,  1890;  May  9,  1891. 

57.  A.  Canadensis  L.     Sickle  Pod. 

Rocks,  rare;  ravine  near  Bald  Hill,  (Station  16.)  June  10,  1890. 

58.  A.  perfoliata  Lam.     Tower  Mustard. 

Roadsides,    generally   distributed;     Alexandria,     Newark,    etc. 
June  8,  1888;  May  29,  1889;  June  14,  1890;  May  26,  £891. 

59.  A.  confinis  Watson. 

Rocky  hillsides,  rare;  Lover's  Lane,  (Station  i8.)  June  19, 
1891. 

60.  A.  lyrata  L. 

Rocks,  very  rare;  Red  Rock,  Toboso.     July  15,  1891. 

61.  A.  dentata  Torr  and  Gray. 

Creek  banks,   rather  common.     April  30,  1890;  April  25,  1891. 
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33.     Drara    Dill. 

62.  D.  verna  L.     Whitlow  Grass. 

Gravelly  and  sandy  soil,  common.  April  4,  1887;  April  8, 
1889;  January  6,  1890;  February  20,  1891. 

34.     Nasturtium  R.  Br. 

63.  N,  officinale  R.  Br.     True  Water  Cress. 

Small  streams  and  ditches,  common  and  becoming  more  abund- 
ant each  year.     June  5,  1887;  June  4,  1890;  July  8,  1891. 

64.  N.  obtusum  Nutt. 

Rare.     May  20,  1887;  August  27,  1888. 

65.  N.  palustre  D  C.     Marsh  Cress. 

Wet  meadows  or  swamps,  common.  June  24,  1889;  July  15, 
1890;  August  31,  1891. 

66.  N.  palustre  D  C.     var.  hispidum  Gray. 

Wet  places,  rare;  Licking  Reservoir.  July  9,  188;;  August  8, 
1891. 

67.  N.  lacustre  Gray.     Lake  Cress 

Licking  Reservoir,   growing  in  all  parts  of  the   Reservoir,    but 
•  nowhere  very  abundant.     June  20,  1890;  August  6,  1891. 

68.  N.  Arvwracia  Fries.     Horseradish. 

Wet  places;  this  plant  has  escaped  to  a  few  swamps  around  Gran- 
ville and  is  very  abundant  in  the  shallow  parts  of  the  Old  Reservoir. 

35.     Barbarea  R.   Br. 

69.  B.  vulgaris  R.  Br.     Yellow  Rocket. 

Fields  and  meadows,  common.  May  9,  1888;  May  10.  1889; 
May  19,  1890;  June  10,  1891. 

36.  Sisymbrium  Tourn. 

70.  S.  officinale  Scop.     Hedge  Mustard. 

Common,  everywhere.  May  11,  1889;  December  i,  1889; 
June  26,  1890. 

37.  Thelvpodium    Endl. 

71.  T.  pinnatifidum  Watson. 

Moist  places;  New  Cemetery,  Granville;  Arbutus  Ridge;  more 
abundant  in  eastern  part  of  the  county.  May  30,  1887;  June  2, 
1890;  June  TO,  1891. 
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38.  Brassica  Tourn. 

72.  B.  sinapistrum  Boiss. 

Fields  and  roadsides,  rare;  Granville,  along  the  T.  &  O.  C.  K. 
R.  June  19,  1890;  June  i,  1891. 

73.  B.  nigra  Koch.     Black  Mustard. 

Common  in  waste  places.  August  5,  1887;  July  3,  1888;  July 
17,  1889;  May  20,  1890;  June  i,  1891. 

39.  Capsella  Medic. 

74.  C.  Bursa-pastoris  Moench.     Shepherd's  Purse. 

Common  everywhere.  May  16,  1884;  June  10,  1887;  April  14, 
1888;  August  8,  1889;  December  25,  1889;  January  11,  1890;  May 
31,  1890;  April  I,  1 89 1. 

40.  I.EPIDIUM  Tourn. 

75.  L.  Virginicum  1..     Wild  Peppergrass. 

Common  everywhere.  June  20,  1888;  July  2,  1889;  December 
25,    1889;  January  6,  1890;  June  3,  1890;  July  15,  1891. 

76.  L.  intermedium  Gray. 

A  few  specimens  of  this  species  were  found  along  the  T.  &  O. 
C.  R.  R.  near  Alexandria,  by  Mr.  W.  E.  Castle,  June  25,  1891. 

41.  Raphanus  Tourn. 

77.  R.  sativus  L. 

A  number  of  specimens  were  found  along  the  B.  &  O.  R.  R.  and 
also  along  the  banks  of  the  Licking  River  near  Toboso,  apparently 
well  established,  July  31,  1891. 

X.      RESEDACEAE. 

42.     Reseda  Tourn. 

78.  R.  luteola  L.      Dyer's  Weed. 

At  the  foot  of  Laurel  Ridge,  Newark;  established  for  a  number 
of  years.  Herbariums  of  Dr.  F.  O.  Jacobs  and  author.  June  4, 
1890;  June  19,  1 89 1. 

XL     VIOLACEAE. 

43.      Viola  Tourn. 

79.  V.  palmata  L. 

Woods.     May  26,  1888;  May  11,  1889;  May  9,  1891. 
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80.  V.  palmata  L.     var.  cucullata  Gray. 

Common  everywhere,  growing  in  much  more  open  places  than 
the  last  and  much  the  more  common,  especially  in  western  part  of 
county.  May  19,  1884;  April  22,  1887;  April  8,  1889;  May  14, 
1890;  April   19.  1891. 

81.  V.  sagittata  Ait.      Arrow-leaved  Violet. 

Dry,  rocky  banks,  rare;  Pine  Hill,  Vanattasburg;  Hanover. 
April  25,  1891. 

82.  V.  blanda  Willd.     Sweet  White  Violet. 

Moist  woods  and  hillsides,  rare;  along  the  hillsides  on  Brushy 
Fork  Road,  Welsh  Hills,  especially  Pine  Hill  in  Newton  Township. 
April  25,  1 89 1. 

83.  V.  pubescens  Ait      Downy  Yellow  Violet. 

Woods,  everywhere.  May  8,  1884;  April  22,  1887;  May  i, 
1889;  April  17,  189 1. 

84.  V.  pubescens  Ait.     Var.  scabriuscula  Torr  and  Gray. 
Woods.     Herbariums  of  Dr.  F.  O.  Jacobs  and  Prof.  C.  J.  Her- 

rick.     April  22,  1887. 

85.  V.  Canadensis  L.     Canada  Violet. 

Deep,  rich  woods,  rare;  Spring  Valley  and  woods  along  ridge 
which  runs  parallel  to  Raccoon  Creek,  west  of  Granville.  (Station  6.) 
May   I,  1889;  May  14,  1891. 

86.  V.  striata  Ait.     Pale  Violet. 

Common  in  woods  and  along  the  streams.  May  12,  1887;  May 
6,  1889;  May  6,  1890;  April  25,  1891;  September  2,  1891. 

87.  V.  rostrata  Pursh.     Long-spurred  Violet. 

Rather  common;  dry  woods.  College  woods  and  Welsh  Hills. 
May   19,  1884;  May  5,  1887;  April  22,  1889;  April  20,  1891. 

44.     SoLKA   Spreng. 

88.  S.  concolor  Ging.     Green  Violet. 

I  know  of  but  one  locality  where  this  plant  grows,  that  is  on  the 
gravel  bank  in  the  New  C^emetery,  Granville.  May  23,  1884;  May  30, 
1887;  May  24,  1889;  May  18,  1891. 

XII.     CARYOPHYLLACEAE. 

45.        DfANTHUS    L. 

89.  I).  Armeria  L.      Deptford  Pink. 
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Found  along  the  roadsides  around  Granville  and  especially  in 
south-eastern  part  of  the  township.    June  30,  1890;  June  19,  1891. 

90.  D.  barbcUus  L.     Sweet  William. 

This  plant  is  frequently  found  in  waste  places,  but  is  hardly 
worthy  of  a  place  in  this  list.     May  28,  1890. 

46.     Saponaria  L. 

91.  S.  officinalis  L.     Soap  wort. 

Very  common,  especially  along  railroad  tracks.  July  20,  1889; 
July  15,  1890;  July  I,  1891. 

47.      SiLENE    L. 

92.  S.  stellata  Ait.     Starry  Campion. 

Rocky  hills,  found  only  in  eastern  part  of  the  county.  July  18, 
1890. 

93.  S.  Virginica  L.     Fire  Pmk,  Catch  Fly. 

Rocky  hillsides,  rather  rare;  Arbutus  Ridge,  bank  on  the  edge 
of  Everett's  swamp.  June  4,  1887;  June  23,  1889;  June  13,  1890; 
May  19,  1891.  A  form  with  much  narrower  leaves,  much  shorter 
stem,  growing  at  Flint  Ridge,  blossoms  about  three  weeks  earlier 
than  that  growing  at  Granville. 

94.  S.  antirrhina  L.     Sleepy  Catchfly. 

Dry,  sandy  soil,  rather  rare;  New  Cemetery,  Granville;  Red 
Rock,  Toboso.     June  19,  1890;  June  6,  1891. 

95.  S.  Armeria  L.     Sweet  William  Catchfly. 

Escaped  in  a  very  few  places,  hardly  deserving  a  place  in  this 
list.     Denison  University  Herbarium.    August  i,  1888. 

48.     Lychnis  Tourn. 

96.  L.  Githago  Lam.     Corn  Cockle. 

Wheat  fields,  very  common.     June  i,  1889;  June  4,  1890; 

49.     Arenaria  L. 

97.  A.  serpyllifolia  L.     Thyme-leaved  Sandwort. 

Sandy  fields,  rather  rare;  New  Cemetery,  Granville;  Laurel 
Ridge,  Newark;  on  the  locks  along  the  canal.  June  6,  1890;  August 
I,  1891. 
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50.  Stellaria   L. 

98.  S.  media  Smith.     Common  Chickweed. 

Common  everywhere.  May  3,  1889;  December  25,  1889;  Jan- 
uary II,  1890;  December  3,  1890;  February  21,  1891;  July  10, 
1 89 1. 

99.  S.  pubera  Michx.     Great  Chickweed. 

This  plant  is  given  on  the  authority  of  Mr.  W.  E.  Castle,  May  6, 
1889. 

100.  S.  longifolia  Muhl.     Long-lfeaved  Stitchwort. 

Wet  meadows,  rare;  Granger's  swamp  and  a  few  swamps  on  the 
Welsh  Hills.     May  28,  1888;  May  27,  1890;  June  26,  1891. 

51.  Cerastium   L. 

loi.     C.  viscosum  L.     Mouse-ear  Chickweed. 
Fields,  common.     August  24,  1888;  December  25,  1889;  Febru- 
ary I,    1890;  May  31,  1 89 1. 

102.  C.  vidgatum  L.     Larger  Mouse  ear  Chickweed. 

This  is  given  on  the  authority  of  Dr.  F.  O.  Jacobs,  who  has  both 
this  and  preceeding  species  in  his  herbarium. 

103.  C.  nutans  Raf. 

Gravelly  soil  and  moist  woods,  somewhat  common;  railroad 
bridge  one  mile  east  of  (iranville;  Everett's  woods,  one  mile  south- 
west of  (iranville.      May  15,  1889;  April  25,  1891. 

XIII.  PORTULACEAE. 

52.  Portulaca  Tourn. 

104.  P.  oleracea  L.     Common  Purlane. 

Our  most  troublesome  weed  in  gardens.  June  10,  1884;  May 
15,  1887;  July  6,  1888;  August  I,  1890;  June  17,  1891. 

53.  Clayton  I  a  Gronov. 

105.  C.  Virginica  L.     Spring  Beauiy. 

Very  common  in  grassy  woods.  May  2.  1884;  April  9,  1886; 
April    10,  1888;   April    13,  1889;   February    15,  1890;   April    i,    1891. 

XIV.  HVPERICACEAE. 

54.  Hypericum  Tourn. 

106.  H.  Ascyron  L.     Great  St.  John's-wort. 
River  banks,  rare;  Toboso.     July  15,  1891. 
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107.  H.  prolificum  L.     Shrubby  St.  John's  wort. 

Rocky  banks,  rare;    Arbutus  Ridge,  Granville  and  eastern  part 
of  county.      August  20,  1888;  August  i,  1891. 

108.  H.  densiflorum  Pursh. 

Rocky  banks,   eastern  part  of  county.     Herbarium  of  Dr.  F.  O. 
Jacobs. 

109.  //.  perforatutn  L.     Common  St.  John's-wort. 
Roadsides,  especially  dry  and  rocky  soil,   very  common.     July 

19,  1887;  J"ly  i8»  1889;  June  19,  1 89 1. 

no.     H.  maculatum  Walt. 
•   Woods  and  roadsides,    very  common.     July  5,  1890;  July    14, 
1891. 

111.  H.  mutilum  L. 

Low  grounds,  rather  common,  (juite  abundant  around  the  Lick- 
ing Reservoir.     July  28,  1887;  July  19,  1889,  August  4,  1890. 

112.  H.  Canadense  L. 

Rocky  soil,  eastern  part  of  county.  Herl)arium  of  Dr.  F.  O. 
Jacobs. 

55.     Elodes  Adams. 

113.  E.  campanulata  Pursh.     Marsh  St.  John's-wort. 

Moist  meadows,  rare;  Licking  Reservoir.  August  26,  1890; 
August  8,  1 89 1. 

XV.    MALVACEAE. 

56.     Althaea  L. 

114.  A.  offiicinalis  L.     Marsh  Mallow. 

Roadsides,  rare.  This  was  collected  by  Prof.  C.  J.  Herrick, 
July  2,  1886.     Specimen  m  Denison  University  Herbarium. 

57.     Malva  L. 

115.  M.  rotundifolia  L.     Common  Mallow. 

Common  everywhere.  June  i,  1884;  May  27,  1887;  July  13, 
1889;  December  25,  1889;  January  6,  1890;  May  20,  1891. 

116.  M.  sylvestris  L.      High  Mallow. 

Mr.  W.  E.  Castle  found  several  specimens  of  this  growing  in  an 
old  garden  near  Alexandria,  where  they  had  existed  for  a  number  of 
years.     Hardly  worthy  of  a  place  in  this  list. 
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58.     Abutilon  Tourn. 

117.  A.  /ivisennae  GaGTin.     Velvet  Leaf. 

A  iroublesome  weed  in  cultivated  grounds.  August  15,  1887; 
July  30,  1888;  August  12,  1890;  July  29,  1891. 

59.  Hibiscus  L. 

118.  H.  moscheutos  L.     Swamp  Rose  Mallow. 

Along  the  banks  of  the  Licking  Reservoir;  abundant  in  this  one 
locality.  August  28,  1888;  September  14,  1889;  August  24,  1890; 
August  6,  1 89 1. 

119.  H.  Trionum  L.     Bladder  Ketmia. 

Gardens  and  roadsides,  Granville  and  Licking  Reservoir.  Au- 
gust 28,  1888;  July  28,  1890;  August  II,  1891. 

XVL      TILIACEAE. 

60.  TiLiA  Tourn. 

120.  T.  Americana  L.     Basswood. 
Somewhat  common.     July  4,  1890;  July  i,  1891. 

XVn.      LINACEAE. 

61.  LiNUM  Tourn. 

121.  L.  Virginianum  L. 

Dry,  rocky  hillsides,  wooded;  common.     July  22,  1890;  Septem 
ber  I,  I 89 I. 

122.  L.  sulcatum  Riddell. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

123.  \u.usitatissimum  L.     Common  Flax. 

In  old  fields  and  along  the  railroad  tracks,  common.  August  18, 
1888;  July  22,  1890;  July  15,  1891. 

XVUL     GERANL\CEAE. 

62.     Geranium  Tourn. 

124.  G.  maculatum  L.     Wild  Cranesbill. 

Woods,  everywhere.  May  19,  1884;  May  2-^,  1887;  May  6, 
1888;  May  II,  1889;   May  5,  1890;   May  8,  1891. 


.^  ^  •*-'  j^-  -^' .  ■  -  -.Li 


OF    DENISON    UNIVERSITY.  25 

63.  Erodium  L'Her. 

125.  E.  cictUarium  L*Her.     Storksbill. 

Found  on  Denison  University  campus  and  along  the  streets  of 
Granville  in  a  few  places,  rare.     May  27,  1890;  May  18,  1891. 

64.  Floerkea  Willd. 

126.  F.  proserpinacoides  Willd.     False  Mermaid. 

Deep  woods,  somewhat  common.  May  21,  1889;  May  5,  1890; 
May  14,  1 89 1. 

65.       OXALIS    L. 

127.  O.  violacea  L.     Violet  Wood  Sorrel. 

Rocky,  open  woods,  rather  rare.  Thome's  Quarry,  one-half 
mile  west  of  Granville  on  Alexandria  road.  May  14,  1887;  May  15, 
1890;  May  6,  1891. 

128.  O.  corniculata  L.     Var.  stricta  Sav. 

Around  dwellings,  very  common.  May  23,  1884;  June  4,  1887; 
July  13,  1889;  August  26,  1890;  October   24,  1890;  June   10,  1891. 

129.  O.  recurva  Ell. 

This  species  is  to  be  found  growing  in  the  rocky  ravine  on  the 
road  which  runs  to  the  south  of  Bald  Hill,  two  miles  southeast  of 
Newark.     June  10,  •1890.     (Station  16.) 

66.     Impatiens  L. 

130.  I.  pallida  Nutt.     Pale  Touch-me-not. 

Very  common  in  moist  situations.  August  10,  1887;  July  22, 
1890;  August  24,  1891. 

131.  I.  fulva  Nutt.     Spotted  Touch-me-not. 

Found  along  with  last.  August  7,  1887;  July  22,  1890;  August 
24,;^  1 89 1. 

XIX.      RUTACEAE. 

67.     Xanthoxvlum  L. 

132.  X.  Americanum  Mill.     Prickly  Ash.     Toothache  Tree. 
Rocky  hillsides,  very  rare;  Pine  Hill,  Vanattasburg. 

68.      Ptelea    L. 

133.  P.  trifoliata  L.     Shrubby  Treefoil.     Hoj:)-tree. 

Woods,  somewhat  rare;   bank  of  creek  on  Lovers'  Lane,  south- 
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west  of  Newark  and  southeastern  part  of  St.  Albans  township.     June 
19,  1891. 

69.     AiLANTHUS  Desf. 

134.  A.  glandulosus  Desf.     Tree  of  Heaven. 

Very  generally  distributed  throughout  the  central  part  of  county, 
thoroughly  establi.shed,  generally  found  in  dry  or  rocky  soil. 

XX.      ILICINEAE. 
70.     Ilex  L. 

135.  I.  verticillata  (iray.      Black  Alder.     Winterberry. 
(Jrowing   in  wet  places,  rare;    Cranberry  Marsh  in  the  Old   Res- 
ervoir. 

XX  I.     CKLASTRACEAE. 

71.     Celastrus  L. 

136.  ('.  scandens  \..     Wax -work.     Climbing  Bitter  Sweet. 
Roadsides  and  thickets,  common.     June  4,  1888;   .May  31,  1890. 

72.  EuoNYMiJs  Tourn. 

137.  E.   atropur|)ureus  Jacfj       Burning-bush.     Wahoo. 
Roadsides  and  thickets,  common.       June  7,  1889;  June  9,  1890. 

138.  E.  Americanus  L.     Var.  obovatus  Torr  and  Gray. 
Woods,  rare,  woods  on   campus  of  Denison    University,  Gravel 

Pit,   two  miles  west  of  (iranville.      May    13,    1887;   ^^^Y   20,    1888; 
May  15,  1890;  May  11,  1891. 

■ 

XXII.      RHAMNACEAE. 

73.  Rhamnus  Tourn. 

139.  R.  lanceolata  Pursh. 

Swamps,  rare,  Everett's  swamp,  one  and  one  half  miles  west  of 
Granville. 

74.     Ckanothits  L. 

140.  C.  Americanus  L.      New  Jersey  Tea. 

Dry,  rocky  woods,  rare;  Red  Rock,  Toboso,     July  14,  1891. 
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XXIII.     VITACEAE. 

75.     ViTis  Tourn. 

i4i.     V.  aestivalis  Michx.     Summer  Grape. 
Woods  and  along  streams,  common.     June    lo,  1890;  June  4, 
1891. 

142.  V.  aestivalis  Mich.     Var.  bicolor  LeConte. 
Dry  woods,  rare;  Red  Rock,  Toboso. 

143.  V.  cordifolia  Michx.      Frost  or  Chicken  Grape. 
Creek  banks,  common.     June  6,  1889. 

144.  V.  riparia  Michx. 

Creek  banks,  common.  June  6,  1889. 

76.     Ampelopsis  Michx. 

145.  A.  quinquefolia  Michx.      Virginia  Creeper. 
Woods  everywhere.     July  28,  1890. 

XXIV.     SAPINDACEAE 

77.  Aesculus   L. 

146.  Ae.  glabra  Willd.      Fetid  or  Ohio  Buckeye. 

Along  streams,  somewhat  common.     May  8,  1884;  May  6,  1887; 
May  I,  1889;  May  30,  1891. 

78.  Acer  Tourn. 

147.  A.  saccharinum  Wang.     Sugar  or  Rock  Maple. 
Common  everywhere.      May  2,  1887;  April  18,  1891. 

148.  A.   saccharinum   Wang.       Var.    nigrum  Torr  and   Gray. 
Black  Sugar  Maple. 

Less  common  than  the  above,  but  generally  distributed. 

149.  A.  dasycarpum  Ehr.     White  or  Silver  Maple. 
Common  in  cultivation,  to  be  found  wild  at  Toboso  and  Licking 

Reservoir.     January  11,  1890;  February  20,  1891. 

150.  A.  rubrum  L.     Red  or  Swamp  Maple. 

Woods  and  along  streams,   common.     April   7,  1887;  April   2, 
1889;  November  20,  1890;  March  25,  1891. 


i 
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79.     Negundo   Moench. 

151.  N.  aceroides  Moench.     Ash-leaved  Maple.     Box  Elder. 
Creek  banks,  common.     April    19,  1889;  April   10,  1890;  April 

18,  1891. 

80.     Staphylea  L. 

152.  S.  trifolia  L.     American  Bladder-nut. 

Creek  banks,  rare;  Granville,  Toboso,  etc.     May  23,  1888. 

XXV.  ANACARDIACEAE. 

81.     Rhus  L. 

153.  R.  glabra  L.     Smooth  Sumach. 

Rocky  hillsides,  common.     July  5,  1890;  July  14,  1891. 

154.  R.  copallina  L.     Dwarf  Sumach. 

Dry,  rocky  hillsides,  rare;  Red  Rock,  Toboso.     July  i,  1891. 

155.  R.  venenata  D  C.     Poison  Sumach.     Dogwood. 
Swamps,  rare;  Everett's  Swamp;  Cranberry  Marsh,  Old  Reser- 
voir.    June  20,  1890. 

156.  R.  toxicodendron  L.     Poison  Ivy.     Poison  Oak. 
Common  everywhere.     June  23,  1888;  June  19,  1891. 

XXVI.  POLYGALACEAE. 

82.     PoLVGALA  Tuurn. 

157.  p.  verticillata  L. 

Woodson  dry  hillsides,  rare;  Toboso.   August  18,  1890;  July  20, 
1891. 

XXVII.  LEGUMINOSAE. 

83.     Trifolium  Tourn. 

158.  T .  pratense  h.     Red  Clover. 

Common  everywhere.     June    i,    1884;  July   2,    1889:  May   17, 
1890. 

159.  T.  stoloniferum  Muhl.      Running  Buffalo  Clover. 

This  plant  has  been  reported,  frequently,  by  good  authorities,  as 
occurring  in  Licking  county.     It  has  not  been  found  of  late  years. 
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160.  T.  repens  L.     White  Clover. 

Common  everywhere.  May  28,  1884;  June  24,  1889;  May  28, 
1890;  May  14,  1891. 

161.  T.  hybridum  L.     Alsike  Clover. 

Roadsides,  Granville  and  St.  Albans  townships,  rare.  June  15, 
1889;  June  14,  1890. 

162.  T.  procumbens  L.      Low  Hop  Clover. 

Roadsides  in  dry  soil,  not  common;  eastern  part  of  county.  July 
25,  1890;  May  18,  1 89 1. 

84.  M  ELI  LOTUS  Tourn.  ' 

163.  M.  officinalis  Willd.     Yellow  Melilot. 

Waste  places,  very  rare;  Lancaster  Bridge,  Granville.  June  7, 
1887;  July  13,  1884;  June  13,  1891. 

164.  M.  alba  Lam.     Sweet  Clover.     White  Melilot. 
Roadsides,  everywhere,  but  of  recent  introduction,  beginning  to 

be  a  troublesome  weed.     July  3,  1886;  July  15,  1889;  June  13.  1891. 

85.  Medicago  Tourn. 

165.  M.  lupulina  L.     Black  Medick.     Nonesuch. 

Common,  especially  along  railroad  tracks.  July  3,  1886;  July 
20,  1889;  June  24,  1891. 

86.       PSORALEA    L. 

166.  P.  Onobrychis  Nutt. 

Roadsides,  rare;  two  miles  southeast  of  Newark,  three  miles  west 
of  Union  Station,  on  Outville  road.     July  18,  1890;  July  31,  1891. 

87.     Tephrosia  Pers. 

167.  T.  Virginiana  Pers.     Goat's  Rue.     Catgut. 

Dry,  rocky  hillsides;  eastern  part  of  county.  Laurel  Ridge.  June 
19,  1891. 

88.     RoBiNiA  L. 

168.  R.  Pseudacacia  L.     Common  Locust. 

I  know  of  no  trees  except  those  which  are  cultivated  or  have  es- 
caped from  caltivation.  May  28,  1884;  May  26,  1888;  May  23,  1889; 
May  20,  1891. 
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89.  Desmodium  Desv. 

169.  D.  nudiflornm  D  C. 

Woods,  especially  eastern  part  of  county,  rather  common.     Sep- 
tember 5,  1888;  July  25,  1890;  August  14,  1 89 1. 

170.  D.  acuminatum  I)  C. 

Woods,  rather  common.     September  5,  1888;  July  18,  1890;  July 
14,  1891. 

171.  I),  rotundifolium  I)  C. 

Dry  rocky  woods,  rare,  Toboso.     August  21,  1890. 

172.  D.  canescens  D  C. 

River  banks,  rare,  Toboso.     August  19,  1890. 

173.  D.  laevigatum  D  C. 

/  Dry,  rocky  hillsides,  (pine  woods),  very  rare;    Toboso.     August 
19,  1890. 

174.  D.  Dillenii  Darlingt. 

Shady  places,  common;    Old  Cemetery,   Granville.     August  9, 
1890;  August  20,  1 89 1. 

175.  D.  paniculatum  D  G. 

Dry  woods,  Toboso.     August  19,  1890. 

1 76.  D.  Canadense  D  C. 

Dry  woods,  Toboso.     August  21,  1890. 

177.  D.  rigidum  I)  C. 

Dry  wooded  hillsides,  generally  distributed  over  the  central  and 
eastern  parts  of  county.     August  19,  1890. 

90.  Lespedeza   Michx. 

178.  L.  procumbens  Michx. 

Dry,  sandy  soil,  rare;  Toboso.     August  19,  1890;  July  15,  1891. 

179.  L.  Stuvei  Nutt.     Var.  intermedia  Watson. 

Dry,    rocky  woods,   especially  on    hillsides;  Toboso,    Pine   Hill 
ne^r  Vanattasburg.     August  19,  1890;  September  i,  1891. 

180.  L.  polystachya  Michx. 

Rocky,    wooded   hillsides,    common   in  eastern   part  of  county. 
August  19,  1890;  September  i,  1891. 

91.     Lath YR us  Tourn. 

181.  L.  palustris  L. 
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Swamps,  very  rare;  Cranberry  Marsh,  Old  Reservoir.    June  20, 
1890. 

92.     Apios  Boerhaave. 

182.  A.  tuberosa  Moench. 

River  banks  and  moist  places,  somewhat  common;  Toboso,  Lick- 
ing Reservoir,  Alexandria.     August  16,  1890;  August  9,  1891. 

93.,    Strophostvles  Ell. 

183.  S.  angulosa  Eell. 

Found  on  T.  &  O.  C.  R.  R.   track  one  and  one-half  miles  west 
of  Alexandria.     August  16,  1891. 

94.     Amphicarpaea  Ell. 

184.  A.  monoica  Nutt. 

Woods,  common.     August  24,    1887;  August   21,  1890;  August 
21,  1891. 

1 85.  A.  Pitcheri  Torr  and  Gray. 

Less  common  than  the  above,  creek  banks.     August   21,  1890; 
August  15,  1 89 1. 

95.     Cercis  L. 

186.  C.  Canadensis  L.     Red-bud. 

Woods;  Welsh  Hills  and  eastern  part  of  county.       May  9,  1891. 

96.     Ca.ssia  Tourn, 

187.  C.  Narilandica  L.     Wild  Senna. 

Roadsides  and  moist  places,  rather  common.      August  25,  1890. 

18S.     C.  Chamaecrista  L.     Partridge  Pea. 

Sandy  soil,  rare;  eastern  part  of  county.     Herbarium  of  Dr.  F. 
O.  Jacobs. 

189.  C.  nictitans  L.     Wild  Sensitive  Plant. 

Sandy  soil,  rare;  near  the   dam  at  Toboso.     August   18,  1890. 

97.     Gleditschia    L. 

190.  G.  triacanthos  L.      Honey  locust. 

Open  woods,  common.     June  4,  1890;  June  10,  1891. 
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XXVIII.      ROSACEAE 

98.     Prunus  Tourn. 

191.  P.  Americana  Marshall.     Wild  Yellow  or  Red  Plum. 
Generally  distributed  over  the  county.     May  10,  1890;  May  9, 

1891. 

192.  P.  Virginiana  L.     Choke  Cherry. 

Creek  banks,  less  common  than  next;  Gravel  Pit.  May  23, 
1888;  May  16,  1890;  May  9,  1891. 

193.  P.  serotina  Ehr.     Wild  Black  Cherry. 

Open  woods,  common.  **When  the  first  settlers  arrived  in  the 
county,  they  found  an  immense  grove  of  these  trees  extending  along 
the  valley  of  the  Raccoon  Creek  for  several  miles.  The  trees  were 
of  very  large  size  and  hundreds  of  years  old,  as  shown  by  the  rings 
of  growth.  They  were  almost  all  cut  down  between  1830  40,  espe- 
cially after  the  opening  of  the  Ohio  Canal  in  1833."  A  few  of  these 
are  still  standing.  May  18,  1884;  May  14,  1887;  May  11,  18^9;  May 
24,  1890;  May  9,  1 89 1. 

99.     Spiraea  L. 

194.  S.  salicifolia  L.      Common  Meadow  Sweet. 

Margins  of  swamps,  rare;  Granger's  Swamp.  August  11,  1888; 
July  9,  1890;  August  3,  1891. 

195.  S.  lobata  Jacq.      Queen  of  the  Prairie. 

Margins  of  swamps,  Spring  Valley  and  Toboso,  but  rare.  July 
17,  1890. 

196.  S.  Aruncus  L.     Goat's-beard. 

Wet  meadows,  rare;  Welsh  Hills  and  Toboso.     July  13,  1890 

100      Physocarpus   Maxim. 

197.     P.  opulifolius  Maxim.      Nine  bark. 
Rocky  hillsides,  rare;  Arbutus  Ridge  and  a  few  places  in  eastern 
part  of  county.     June  13,  1890. 

loi.      RuHUS  Tourn. 

198.  R.  strigosus  Michx.      Wild  Red  Raspberry. 
Rocky  hillsides,  very  rare;  Spruce  Hill. 

199.  R.  occidentalis  L.      Black  Raspberry.     Thimbleberry. 
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Common  everywhere.  May  24,  1884;  June  6,  1889;  June  3, 
1890;  May  14,  1891. 

A  form  with  bright  yellow  fruit  is  frequently  met  with,  the  leaf 
being  more  whitened  underneath  than  type.  This  is  especially  abun- 
dant along  the  roadside  one  and  one-half  miles  southeast  of  Granville. 

200.  R.  villosus  Ait.     Common  or  High  Blackberry. 

Woods  and  roadsides  everywhere.  Two  forms  can  be  easily  dis- 
tinguished, the  more  common  with  fruit  nearly  as  thick  as  long,  the 
other,  the  other  growing  in  deep  woods,  has  long,  slender  fruit, 
sweeter  but  less  juicy  than  the  other.  On  the  farm  of  Mr.  Tight, 
three  miles  west  of  Granville,  there  is  a  form  with  greenish  white  fruit. 
This  is  increasing  in  numbers  year  by  year  so  that  now  there  is  a  large 
number  of  bushes  of  this.  May  30,  1884;  May  21,  1887;  June  6, 
1889;  May  24,  1890;  May  14,  1891. 

201.  R.  Canadensis  L.     Low  Blackberry.     Dewberry. 

Dry,  rocky  fields;  common  on  Welsh  Hills  and  eastern  part  of 
country.     May  26,  1890;  May  18,  1891. 

102.     Geum  L. 

202.  G.  album  Gmelin. 

Open  woods,  rather  common.  June  23,  1888;  July  21,  1889; 
June  23,  1890;  June  12,  1891. 

203.  G.  Virginianum  Willd. 

Open  woods  and  moist  meadows,  common.  June  4,  1888;  July 
18,  1889;  July  9,  1890;  July  14,  1891. 

204.  G.  strictum  Ait. 

Roadsides,  rare;  near  the  house  of  J.  M.  Scott,  one  mile  south 
of  Alexandria.     June  27,  1890. 

205.  G.  vernum  Torr  and  Gray. 

Around  dwellings,  very  common.     May  12,  1887. 

103.     Waldsteinia  Willd. 

206.  W.  fragarioides  Tratt.     Barren  Strawberry. 

Rocky  hillsides,  very  rare;  Pine  Hill,  Vanattasburg.  April  25, 
1891. 

104.     Fragaria  Tourn. 

207.  F.  Virginiana  Mill.     Strawberry. 
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Woods  and  fields,  not  common;  Welsh   Hills.     May   i6,  1890; 
April  25,  1 89 1. 

208.  F.  Virginiana  Mill.     Var.  Illinoensis  Gray. 

Common,  especially  in  open  fields  and  railroad  tracks.     May  23, 
1884;  May  31,  1889;  May  5,  1890;  April  25,  1891. 

209.  F.  vesca  L. 

Rocky  hillsides,  rare;  eastern  part  of  county. 

105.       POTENTILLA    L. 

210.  p.  Norvegica  L. 

Fields  and  waste  places,   common.     June  25,    1888;  June   29, 
1889;  June  25,  1890;  July  12,  1891. 

211.  P.  argentea  L.     Silvery  Cinquefoil. 

Rocky  hillsides,  common.     May  24.  1884;  May  27,  1887;  May 
20,  1889;  May  17,  1890;  May  20,  1891. 

212.  P.  palustris  Scop.      Marsh  Five-finger. 

Peat  bogs,   rare;  Cranberry  Marsh,    Old    Reservoir.     June   20, 
1890. 

213.  P.  Canadensis  L.     Common  Five  fingar. 

Dry  soil,  rather  common  in  eastern  part  of  county.   May  9,  1891. 

214.  P.  Canadensis  L.     Var.  simplex  Torr.  and  Gray. 

Fields  everywhere.   May  28,  1887;  May  16,  1889;  May  31,  1890; 
May  7,  1 89 1. 

106.     Agrimonia  Tourn. 

215.  A.  Eupatoria  L.     Common  Agrimony. 

Roadsides  and  shady  places,  common.     August   12,  1887;  July 
10,  1889;  July  24,  1890;  August  24,  1891. 

216.  A.  parviflora  Ait.     Small-flowered  Agrimony. 

Wet  meadows,  common.     August  4,  1890;  August  i,  1891. 

107.     Rosa  Tourn. 

217.  R.  setigera  Michx.     Climbing  or  Prairie  Rose. 
Border  of  Swamps,  rare;  Reservoir.     June  20,  1890. 

218.  R.  Carolina  L. 

Swamps,  common.     June  13,  1888;  June  20,  1890;  July  i,  1891. 

219.  R.  humilis  Marsh. 

Rocky  and  dry  hillsides,  rather  common.      May   14,  1888;  June 
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^3,    1889;  July   5,    1890;  June   19,  1891;  September  4,  1891.     Very 
variable. 

220.  R.  canina  L.     Dog  Rose. 

There  are  a  few  bushes,  growing  near  the  T.  &.  O.  C.  R.  R. 
bridge  one  mile  east  of  Granville,  which  correspond  very  closely  to 
this  species.     June  17,  1890. 

221.  R.  rubiginosa  L.     Sweetbriar.     Eglantine. 

Roadsides,  somewhat  rare.  There  are  several  bushes  on  the 
Granville  and  Newark  road.  June  13,  1888;  June  10,  1890;  June 
12,  1891. 

108.     Pyrus  L. 

222.  P.  coronaria  L.     American  Crab-apple. 
Woods,  rather  common.      May  10,  1890;  May  9,  1891. 

223.  P.  inalus  L.     Common  Apple. 

This  is  frequently  found  in  waste  places  and  along  roadsides. 
May  5,  1884;  November  6,  1889. 

224.  P.  angustifolia  Ait. 

Very  rare;  Madison  township.     May  9,  1891. 

225.  P.  arbutifolia  L.  f.     Choke-berry. 

Peat  bogs,  very  rare;  Cranberry  Marsh,  Old  Reservoir.  May 
10,  1891. 

226.  P.  arbutifolia  L.  f.     Var.  melanocarpa  Hook. 

Wet  places,  especially  along  brooks,  very  rare;  Rain  Rock,  Eden 
Township.      May  23,  1891. 

109.     Crataegus  L. 

227.  C.  coccinea  L. 

Woods,  rather  common,  very  variable.  May  19,  1884;  May  28, 
1888;  May  7,  1889;  April  30,  1891. 

228.  C,  coccinea  L.     Var.  macracantha  Dudley. 

There  are  several  trees  growing  on  the  banks  of  the  Reservoir 
which  are  to  be  referred  to  this  variety. 

229.  C.  coccinea  L.     Var.  mollis  Torr.  and  Gray. 

There  are  a  few  trees  at  Laurel  Ridge,  Newark,  which  agree  very 
closely  with  this  variety. 

230.  C.  punctata  Jacq. 

Woods,  very  common.  There  is  a  tree  growing  on  the  farm  of 
Mr.  W.  A.  Castle,  two  miles  west  of  Alexandria,  which  has  leaves, 
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cut  nearly  to  the  midrib,  thick  and  shiny,  and  bright  yellow  fruit. 
May  26,  1884;  May  26,  1888;  May  28,  1890;  May  23,  1891. 

231.  C.  Crus-galli.    L.  Cockspur  Thorn. 
A  few  specimens  grow  at  the  Reservoir. 

no.  .  Amelanchier  Medic. 

232.  A.    Canadensis  Torr.  and   Gray.      Shad    Bush.     Service 
Berry. 

Rocky  woods,  common.     April  30,  1884;  April  15,  1887;  April 
27,  1888;  April  16,  1889;  April  18,  1891. 

233.  A.  Canadensis  Torr.  and  Gray.  Var.  oblongifolia  Torr. 
and  Gray. 

Same  situations  as  last.  April  15,  1887;  April  19,  1889;  April 
18,  1891. 

XXIX.     SAXIFRAGACEAE. 

III.     Saxifraga   L. 

234.  S.  Virginiensis  L.     Early  Saxifrage. 

Rocky  hillsides,  common.  May  9,  1887;  April  13,  1889;  April 
9,  1891. 

235.  S.  Pennsylvanica  L.     Swamp  Saxifrage. 

Swamps  and  wet  meadows,  somewhat  rare.  A  form  was  found 
in  Mary  Ann  Township,  in  a  wet  meadow,  with  leaves  much  crenate 
and  less  hairy  than  typical  specimens.  Several  specimens  were  found 
at  Rain  Rock  which  measured  over  3^  feet,  with  leaves  12  inches 
long.     May  28,  1888;  May  23,  1891. 

112.     Mitella  Tourn. 

236.  M.  diphylla  L.     Mitre- wort.     Bishop's  Leaf. 

Moist,  rocky  hillsides,  rather  common.  May  20,  1887;  May  i, 
1889;  April  25,  1 891. 

113.      Heuchera  L. 

237.  H.  Americana  L.     Common  Alum  root. 

Moist,  rocky  hillsides,  wooded,  rather  common,  especially  in 
eastern  part  of  county.     June  8,  1888;  June  4,  1890. 

114.     Chrvsosplenium   Tourn. 

238.  C.  Americanum  Schwein.     Golden  Saxifrage. 
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Swamps  and  slowly  flowing  streams,  common.     May  3,  1887; 
April  I,  1891. 

115.     Parnassia  Tourn. 

239.  P.  Caroliniana  Michx. 

Eastern  part  of  county,  rare.     Herbarium  of  Dr.  F.  O.  Jacobs. 

116.     Hydrangea  Gronov. 

240.  H.  aborescens  L.     Wild  Hydranges. 

Rocky  banks,  especially  on  dry  cliffs,  common  along  the  Licking 
River  near  Toboso,  rare  elsewhere.     August  25,  1890;  July  i,  1891. 

117.       RiBES   L. 

241.  R.  Cynosbati  L. 

Woods,   everywhere.       May  9,    1884;    May  6,   1887;    May   15, 
1889;  April  23,  1 89 1. 

242.  R.  floridum  L.  Her.     Wild  Black  Currant. 

Banks  of  swamps,   somewhat  rare;  Everett's   swamp.     May  5, 
1890;  May  9,  1 89 1. 

XXX.  CRASSULACEAE. 
118.     Penthorum  Gronov. 

243.  P.     sedoides  L.     Ditch  Stone  Crop. 

Ditches  and  swamps,  rather  common.     July   28,  1887;  July  i, 
1888;  July  9,  1889;  July  14,  1891. 

119.     Sedum   TQurn. 

244.  S.  ternatum  Michx. 

Gravelly,  wooded  hillsides,  common.     May  15,  1884;  May   20, 
1888;  May  15,  1889;  May  8,  1891. 

XXXI.  DROSERACEAE. 
120.     Drosera  L. 

245.  D.  rotundifolia  L.     Round-leaf  Sundew. 

Peat  bogs;  Cranberry  Marsh,  Old  Reservoir.     August  8,  1891. 

XXXn.     HAMAMELIDAE. 

» 

121.     Hamamelis  L. 

246.  H.  Virginiana  L.     Witch  Hazel. 
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Damp  woods,  rather  common.  November  14,  1887;  January  6, 
1890. 

XXXIII.  HALORAGEAE. 

122.     Myriophyllum  Vaill. 

247.  M.  spicatum  L. 

Very  abundant  in  the  Licking  Reservoir,  where  it  is  troublesome 
because  of  its  abundance.  August  28,  1888;  September  14,  1889; 
August  22,  1890;  August  6,  1 89 1. 

XXXIV.  LYTHRACEAE. 

123.       ROTALA    L. 

248.  R.  ramosior  Koehne. 

Muddy  shores,  rare;  Licking  Reservoir.  August  23,  1890;  Au- 
gust 6,  1 89 1. 

124.     Lythrum  L. 

249.  L.  alatum  Pursh. 

Licking  Reservoir.  Herbariums  of  Dr.  F.  O.  Jacobs  and  Prof. 
W.  C.  Werner. 

125.     Decodon  Gmel. 

250.  D.  verticillatus  Ell. 

Swamps,  somewhat  rare;  Licking  Reservoir,  Granger's  Swamp. 
August  14,  1888;  June  20,  1890;  August  8,  1891. 

XXXV.  ONAGRACEAE. 

126.       LUDWIGIA    L. 

251.  L.  alternifolia  L.     Seed-box. 

Licking  Reservoir.     Herbarium  of  Prof.  W.  C.  Werner. 

252.  L.  polycarpa  Short  and  Peter. 

Muddy  banks,  rare;  Licking  Reservoir.     August  7,  1891. 

253.  L.  palustris  Ell.     Water  Purlane. 

Same  situation  as  last.     August  4,  1890;  August  7,  1891. 

127.       EPILOBIUM    L. 

254.  E.  strictum  Muht. 

Peat  bogs;  Cranberry   Marsh,  Old  Reservoir.     August  8,  1891. 


OF   DENISON   UNIVERSITY.  39 

255.  E.  coloratura  Muhl. 

Wet  places,  somewhat  common.     August  4,  1887;  July  30,  1891. 

256.  E.  adenocaulon  Haussk. 

Wet  places,  rarely  on  moist  hillsides,  rather  common.     July  25, 
1890;  July  10,  1 89 1. 

128.     Oenothera  L. 

257.  Oe.  biennis  L.     Common  Evening  Primrose. 

Fields,  etc.,  very  common.     July   25,  1887;  July  3,  1889;  July 
25»  1890;  July  15,  1891. 

258.  Oe.  fruticosa  L.     Sundrops. 
Fields,  rare;  Alexandria.     June  20,  1891 

129.     Gaura  L. 

259.  G.  biennis  L. 

Alluvial  soil,  rare;  Toboso.     August  16,  1890;  July  20,  1891. 

130.     CiRRAEA  Tourn. 

260.  C.  Lutetiana  L.     Enchanter's  Night-shade. 
Damp  woods,  common.     June  20,  1890;  July  18,  1891. 

XXXVI.     CUCURBITACEAE. 

131.     Sieves   L. 

261.  S.  angulatus  L.     One-seeded  Bur-cucumber. 

Moist  shady  places,   common.    '  August   24,    1887;  August  13, 
1890;  August  I,  1 89 1. 

132.     EcHixocYSTis  Torr.  and  Gray. 

262.  E.  lobata  Torr.  and  Gray. 

River  banks,  rare;  Toboso.     August  19,  1890. 

XXXVII.      FICOIDEAE. 

133.       MOLLUGO    L. 

263.  M*  verticillata  L.     Carpet  Weed. 

Gravelly  soil,  etc.,  common.     July  30,  1890;  July  i,  1891. 
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XXXVIII.     UMBELLIFERAE. 

134.     Daucus  Tourn. 

264.  D.  Carota  L.     Wild  Carrot. 

Fields  and  roadsides.     This  plant  has  spread  over  the   entire 
county  in  the  last  two  years.     July  25,  1890;  June  24,  1891. 

135.     Angelica  L. 

265.  A.  hirsuta  Miihl. 

Rare;  Toboso.     August  23,  1890. 

266.  A.  atropurpurea  L. 

Common  along  creek  banks.     June  23,  1888;  July  4,  1890;  July 
8,  1B91. 

136.       TiEDEMANNIA    D   C. 

267.  T.  rigida  Coult.  and  Rose.     Cowbane. 
Swamps,  rare;  Everett's  Swamp.     August  15.  1891. 

137.  Heracleum  L. 

268.  H.  lanatum  Michx.     Cow  Parsnip. 

Creek  banks  and  moist  places,  common.     May  23,  1889;  May 
28,  1890;  June  13,  1 89 1. 

138.  Pastinaca   L. 

269.  P.  sativa  L. 

Roadsides  everywhere.      June  23,  1888;  July  13,  1889;  Novem- 
ber 15,  1890;  June  8,  1891. 

139.     Thaspium    Nutt. 

270.  T.  aureum  Nutt. 

Moist   rocky  woods,   common.     May   15,    1887;  June  4,    1890; 
June  13,  1891. 

271.  T.  aureum  Nutt.     Var.  trifoliatum  Coult.  and  Rose. 
Same  situations  at  last.     June  17,  1890;  May  9,  1891. 

272.  T.  barbinode  Nutt. 

Rocky  hillsides,  somewhat  common.      May  28,  1890;  June   13, 
1891. 

140.       LiGUSTICUM    L. 

273.  L.  actaefolium  Michx.     Nondo.     Augelico. 
Herbariums  of  Dr.  F.  ().  Jacobs  and  W.  E.  Castle.     June   13, 

1891. 
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141.       PiMPINELLA    L. 

274.  P.  integerrima  Benth.  and  Hook. 

Rocky  hillsides,  rare;  eastern  part  of  county.     May  9,  1891. 

142.      Cryptotaenia  D  C. 

275.  C.  Canadensis  D  C. 

Damp  woods,  rather  common.     August  8,  1887;  June  10,  1890. 

143.  SiUM  Tourn. 

276.  S.  cicutaefolium  Gmelin. 

Swamps,  common.     September  22,    1888;  July  20,    1890;  July 
31,  1891. 

144.  ZiziA  Koch. 

277.  Z.  aurea  Koch. 

Creek  banks  and  roadsides,  somewhat  rare;  along  Clear  Run, 
Granville,  Welsh  Hills,  etc.     August  4,  1891. 

145.     Carum  L. 

278.  C.  Carui  L.     Caraway. 
Naturalized  in  a  few  places.     July  15,  1890. 

146.       CiCUTA   L. 

279.  C.  maculata  L.     Spotted  Cowbane.     Beaver  Poison. 
River  banks,  swamps,  etc.,  common.    August  23,  1890.    August 

14,  1891. 

280.  C.  bulbifera  L. 

Swamps,  etc.,  common  at  the  Reservoir  and  in  the  canal.     Au- 
gust 14,  1891. 

147.       DiSCOPLEURA    D  C. 

281.  D.  capillacea  D  C. 

Dr.  F.  O.  Jacobs  has  this  listed  as  D.  Nuttallii  D.  C,  which  is 
probably  a  mistake  for  D.  capillacen  D  C. 

148.      CONIUM    L. 

282.  C.  maculatum  \^.     Poison  Hemlock. 

Along  roadsides  and  waste  places,  common.     July  4,  1890;  June 
8,  1891. 
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149.     Chaerophyllum  L. 

283.  C.  procumbens  Crantz. 

Fields  and  open  woods,  common.  April  28,  1888;  April  19, 
1889;  April  21,  1 89 1. 

150.       OSMORRHIZA     Raf. 

284.  O.  brevistylis  D  C.     Sweet  Cicely. 

Shady  places  common.     May  24,  1890;  May  18,  1891. 

15!.     Erigenia   Nutt. 

285.  E.  bulbosa  Nutt. 

Open  woods,  somewhat  rare;  Spring  Valley.  April  16,  1887; 
April  22,  1889;  February  26,  1890;  March  26,  1891. 

152.     Sanicula  Tourn. 

286.  S.  Marylandica  L. 

Woods,  somewhat  rare;  Toboso.     August  20,  1890. 

287.  S.  Marylandica  L.     Var.  Canadensis  Torr. 
Damp  woods,  common.     June  10,  i8qo. 

XXXIX.     ARALIACEAE. 

153.     Aralia   Tourn. 

288.  A.  racemosa  L.     Spikenard. 

Rocky,  moist  woods,  common.  September  15,  1888;  July  25, 
1890. 

289.  A.  hispida  Vent.     Bristly  Sarsaparilla. 

A  few  specimens  of  this  were  found  last  summer  growing  on  the 
rocks  over  the  cut  on  the  B.  &  O.  R.  R.,  just  west  of  Toboso. 

290.  A.  nudicaulis  L.     Wild  Sarsaparilla. 

Rocky  woods,  somewhat  rare;  Welsh  Hills.     May  25,  1891. 

291.  A  quinquefolia  Decsne.  and  Planch.     Ginseng. 

Deep  woods,  somewhat  rare.  This  plant  has  been  gathered  and 
sold  in  the  county  for  over  seventy-five  years,  formerly  in  large  quan- 
tities, but  of  late  years  very  little  has  been  exported.  August  5,  1888; 
July  15,  1890. 
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XL.     CORNACEAE. 


154.     CoRNUS  Tourn. 

292.  C.  Canadensis  L.     Dwarf  Cornel.    Bunch  berry. 

Deep,  rocky  woods,  very  rare;  in  the  woods  south  of  the  bridge 
on  Summit  street,  south  Newark,  about  one  half  mile  west  of  Laurel 
Ridge.     May  31,  1890. 

293.  C.  florida  L.     Flowering  Dogwood. 

Woods,  everywhere.  May  12,  1884;  May  13,  1887;  May  8,  1889; 
May  30,  1 89 1. 

294.  C.  sericea  L.     Silky  Cornel.     Kinnikinnik. 

Along  the  banks  of  the  Reservoir  and  a  few  other  places.  June 
20,  1890. 

295.  C.  asperifolia  Michx. 

Dry  roadsides,  rare;  Vanattasburg,  etc.  Herbariums  of  Dr.  F. 
O.  Jacobs  and  author. 

296.  C.  stolonifera  Michx.     Red  Osier  Dogwood. 

Creek  banks,  somewhat  rare;  Lover's  Lane,  Newark.  June  19, 
1891. 

297.  C.  paniculata  L'Her.     Panicled  Cornel. 

Margins  of  swamps  and  creek  banks,  generally  distributed  but 
not  abundant.     June  20,  1888;  June  12,  1891. 

298.  C.  alternifolia  L.  f. 

Woods,  generally  in  dry  soil,  widely  distributed  but  not  abundant. 
May  15,  1887;  May  29,  1891. 

155.     NvssA  L. 

299.  N.  sylvatica  Marsh.     Tupelo.     Black  or  Sour  Gum. 
Generally  distributed  over  the  entire  county,  all  kinds  of  soil, 

formerly  much  more  abundant. 

XLL     CAPRIFOLIACEAE. 

156.     Sambucus  Tourn. 

300.  S.  Canadensis  L.     Common  Elder. 

Common  everywhere.  June  28,  1884;  June  24,  1886;  June  20, 
1888;  July  2,  1889;  August  8,  1890;  July  4,  1891. 
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157.  Viburnum  L. 

301.  V.  acerifolium  L.     Dockmackie.     Arrow -wood. 

Rocky  woods,  rather  common.     June  2,  1884;  May   15,    1887; 
June  6,  1889. 

302.  V.  pubescens  Pursh.     Downy  Arrow- wood. 

Rocky  woods,  somewhat  rare;  Welsh  Hills.     May  26,  1890. 

303.  V.  dentatum  L.     Arrow-wood. 
Moist  woods  in  eastern  part  of  county. 

304.  V.  Lentago  L.     Sweet  Viburnum.  Sheep-berry. 
Swamps,  common;  Granger's  Swamp,  Reservoir.     May  2,  1889; 

May  27,  1890.  . 

305.  V.  prunifolium  L.     Black  Haw. 

Woods,  common.     May  23,  1884;  May  7,  1887;  May  19,  1888; 
May  II,  1889;  May  9,  1891. 

158.  Triosteum  L. 

306.  T.  perfoliatum  L.     Horse  Gentian.     Wild  Coffee. 

Rich  woods,  rather  common;  Gravel  Pit.     May  23,  1888;  June 
I,  1889;  May  20,  1890. 

159.     Symphoricarpos  Dill. 

307.  S.  vulgaris  Michx.     Indian  Currant.     Coral-berry. 
Roadside  south  of  Granvilie,  apparently  escaped.     September  7, 

1889.     Herbarium  of  Prof.  C.  J.  Herrick. 

160.       LONICERA    L. 

308.  L.  ciliata  Muhl.     Fly  Honeysuckle. 
Rocky  woods,  rare;  Laurel  Ridge.     June  5,  1889. 

309.  L.  sempervirens  Ait.    Trumpet  Honeysuckle.    Herbarium 
of  Dr.  F.  O.  Jacobs. 

310.  L.  glauca  Hill. 

Rocky  woods,  rare;  Rain  Rock.      May  23,  1891. 

161.     DiERviLLA  Tourn. 

311.  D.  trifida  Moench. 

Rocky  hillsides  and  woods,  rare;  Arbutus  Ridge  and  a  few  places 
east  of  Newark.     June  10,  1891. 
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XLII.     RUBIACEAE. 

162.       HOUSTONIA    L. 

312.  H.  caerulea  L. 

Woodlands  and  rocky  hillsides,  common.     April  9,  1887;  April 
13,  1889;  November  17,  1889;  January  25,  1890;  March  22,  1891. 

313.  H.  purpurea  L.     Var.  ciliolata  Gray. 

Banks  of  streams,  very  rare;  two  miles  southeast  of  Alexandria. 
May  23,  1889. 

314.  H.  purpurea  L.     Var.  longifolia  Gray. 

Rocky  hillsides,   common.     August  20,    1888;  June   24,    1889; 
July  I,  1891. 

163.     Cephalanthus  L. 

315.  C.  occidentalis  L. 

Swamps,  common.     July  9,  1889;  July  23,  1890;  July  15,  1891. 

164.       MiTCHELLA    L. 

316.  M.  repens  L.     Partridge- berry. 

Rocky,  wooded  hillsides,  common  in  central  and  eastern  parts  of 
county.     June  ij^,  1890;  May  19,  1891. 

165.     Galium  L. 

317.  G.  Apan'mh.     Cleavers.     Goose-grass. 

Common  everywhere.     May  12,  1887;  May  21,  1888;  April  29, 
1889;  May  27,  1890;  April  28,  1891. 

318.  G.  pilosum  Ait. 

Dry,  rocky  woods,  very  rare;  Red  Rock,  Toboso.  July  15,  1891. 

319.  G.  circaezans  Michx.     Wild  Liquorice. 
Woods,  common.     June  6,  1890. 

320.  G.  lanceolatum  Torr.     Wild  Liquorice. 

Woods,  more  common  in  eastern  part  of  county.  June  10,  1890. 

321.  G.  latifolium  Michx. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

322.  G.  trifidum  L.     Small  Bedstraw. 

Moist  woods,  very  common.     June  10,  1890;  May  19,  1891. 

323.  G.  trifidum  L.     Var.  latifolium  Torr. 

Swamps,  less  common  than  type;  Reservoir.     June  20,  1890. 
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324.  G.  concinnum  Ton  and  Gray. 

Woods,  common.     July  22,  1887;  June  25,  1890;  May  19,  1891. 

325.  G.  asprellura  Michx.     Rough  Bedstraw. 

Moist  woods,  common.     August  4,   1888;  May  20,  1889;  June 
25,  1890. 

326.  G.  triflorum  Michx.     Sweet-scented  Bedstraw. 
Woods,  common.     May  21,  1889:  July  4,  1890. 

XLIII.     VALERIANACEAE. 

166.     Valerianella  Tourn. 

327.  V.  chenopodifolia  D  C. 

Moist  grounds.     Herbarium  of  W.  E.  Castle.     June  12,   1891. 

328.  V.  radiata  Dufr. 

Moist  grounds,  very  common.     May  20,  1891. 

XLIV.     DIPSACEAE. 

167.     DiPSAcrs  Tourn. 

329.  D.  sylvestris  Mill.      Wild  Teasel. 

Roadsides  and  waste  places  everywhere,      .\ugust   i,  1888;  July 
July  I,  1889;  July  17,  1890;  July  i,  1891. 

XLV.     COMPOSITAE. 

168.      V'ernonia    Schreb. 

330.  V.  altissima  Xutt. 

fields,  everywhere,      .\ugust  13,  1890, 

169.     Eupatorium   Tourn. 

331.  E.  pur|jureum  L.     Trumpet  Weed. 

Swamps  and  moist  places,  common.     August  16,  1890. 

332.  E.  sessilifolium  L.     Upland  Boneset. 

Rocky,    wooded  hillsides,   somewhat  rare;  Red  Rock,  Toboso. 
August  23,  1890. 

333.  E.  perfoliatum  L.      Boneset. 

Fields  and  alluvial  soil,  common.     September  22,  1890. 

334.  E.  ageratoides  L.     White  Snake-root. 
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Rich  woods,  common.     August  26,  1890.     A  form  found  near 
Newark  had  the  stem,  petiole  and  leaves  covered  with  hair. 

170.       SOLIDACJO    L. 

335-     S.  caesia  L. 

Moist  woods,  common.     September  24,  1890. 

336.  S.  lati folia  L. 

Moist,  shady  banks;  Toboso.     September  28,  1888;  August  22, 
1890. 

337.  S.  bicolor  L. 

Rocky  hillsides,  common.     September  27,  1890. 

338.  S.  bicolor  L.      Var.  concolor  Torr.  and  Gray. 

Same  situations  as  last.      August  8,  1887;  September  77,  1890. 

339.  S.  uliginosa  Nutt. 

Moist  soil,  rare;  Toboso.     August  25,  1890. 

340.  S.  patula  Muhl. 

Swamps,  common.     August  27,  1887;  September  24,  1890. 

341.  S.  rugosa  Mill. 

Roadsides,  common.     September  19,  1890. 

342.  S.  ulmifolia  Muhl. 

River  banks,  rare;  Toboso.     August  25,  1890. 

343.  S.  serotina  Ait. 

River  banks  and  roadsides,  common.     August  4,  1887;  August 
22,  1890. 

344.  S.  serotina  Ait.     Var.  gigantea  Gray. 

Same  situations  as  last,  common.     August  22,  1890. 

345.  S.  Canadensis  L. 

Fields,  rare;  herbarium  of  \V.  E.  Castle.     August  21,  1890. 

346.  S.  nemoralis  Ait. 

Dry,  rocky  fields,  common  in  the  eastern  part  of  county.   August 
21,  1890. 

347.  S.  lanceolata  L. 

Moist  meadows,  common,  at  least  around  Granville.     September 
29,  1890. 

171.     Skricocarpcs  Nees. 

348.  S.  conyzoides  Nees.      White  topped  Aster. 
Woods,  common.     July  25,  1890. 


i 


50  BULLETIN    OF   THE    LABORATORIES 

179.       SiLPHIUM    L. 

379.  S.  trifoliatum  L. 

River  banks,  rare;  Toboso.     July  15,  1891. 

380.  S.  perfoliatum  L.     Cup -plant. 

Creek  banks,  common.     July  21,  1887;  July  17,  1890. 

180.     Ambrosia  Tourn. 

381.  A  trifida.     L.     Great  Ragweed. 

Alluvial  soil,  common.     September  2,*  1887;  August  13,  1890. 

382.  A.  trifida  L.     Var.  integrifolia  Torr  and  Gray. 
Same  as  last.     September  13,  1890. 

383.  A.  artemisiaefolia  L.     Ragweed.     Hogweed. 

Common  everywhere.      August  15,  1887;  August  13,  1890;  Sep- 
tember  10,  1891. 

181.     Xanthium  Tourn. 

384.  X.  Canadense  Mill.     Cocklebur. 

Common  everywhere.     August  27,  1887;  August  21,  1890. 

182.      Eclipta   L. 

385.  E.  alba  Hassk. 

Moist  soil,  rare;  Licking  Reservoir.     August  7,  1891. 

183.     Heliopsis  Pers. 

386.  H.  laevis  Pers. 

Alluvial  soil,  common.     July  18,  1889;  July  8,  1890. 

184.     Rudbeckia  L. 

387.  R.  laciniata  L. 

Creek  banks,  waste  places;  common.     September  15,  1888;  Au- 
gust 8,  1890. 

388.  R.  hirta  L. 

Meadows,  common.  July  8,  1888;  June  23,  1889;  June  25,  1890. 

389.  R.  fulgida  Ait. 

Dry  soil,  rare;  Toboso.     August  23,  1890. 

185.     Helianthus  L. 

390.  H.  annuus  L.     Common  Sunflower. 
Waste  places,  where  it  exists  for  a  year  or  two. 
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391.  H.  laetiflorus  Pers. 

Eastern  part  of  county.     Herbarium  of  Dr.  F.  O.  Jacobs. 

392.  H.  parviflorus  Bernh. 

Thickets,  rare;  Toboso.     August  23,  1890. 

393.  H.  doronicoides  Lam. 
Alexandria.     August  15,  1890. 

394.  H.  divaricatus  L. 

Roadsides  and  waste  places,  somewhat  common.    July  17,  1890. 

395.  H.  strumosus  L. 

Wet  meadows  and  creek  banks,  common.      September  23,  1890. 

396.  H.  tracheliifolius  Willd. 

D.  U.  Herbarium.     August  8,  1887. 

397.  H.  decapetalus  L. 

Banks  of  streams,  rare;  Toboso.     August  23,  1890. 

398.  H.  Tuberosus  L.     Jerusalem  Artichoke. 
Creek  banks,  common. 

186.       ACTINOMERIS    Nutt. 

399.  A.  squarrosa  Nutt. 

Creek  banks,  common.     August  4,  1887;  August  21,  1889;  July 
26,  1890. 

187.     Coreopsis  L. 

400.  C.  tripteris  L.     Tall  Coreopsis. 

River  banks,  rare;  Toboso.     August  22,  1890. 

401.  C.  trichosperma  Michx.     Tickseed  Sunflower. 
Swamps,  common.     September  29,  1890. 

402.  C.  aristusa  Michx. 

Swamps,  common.     August  28,  1888;  August  18,  1890. 

403.  C.  discoidea  Torr.  and  Gray. 
Swamps,  common.     September  27,  1890. 

188.       BiDENS   L. 

404.  B.  frondosa  L.     Beggar-ticks. 

Moist  places  everywhere.   August  27,  1887;  September  16,  1890. 

405.  B.  connata  Muhl.     Swamp  Beggar-ticks. 
Herbarium  of  Denison  University.     August  27,  1887. 
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406.  B.  cernua  L.     Smaller  Bur  Mangold. 
Wet  places,  common.     September  17,  1890. 

407.  B.  chrysanthemoides  Michx.     Larger  Bur  Marigold. 
Swamps,  common.     September  16,  1890. 

A  peculiar  form  of  this  grows  in  the  run  on  the  farm  of  Mr.  Mo- 
ses Goodrich,  north  of  Granville,  bemg  rough  hairy  over  the  entire 
stem,  with  the  outer  involucre  longer  than  inner. 

408.  B.  bipinnata  L.     Spanish  Needles. 

Moist  places  everywhere.  August  8,  1887;  September  14,  1889; 
July  25,  1890. 

A  very  much  reduced  form  sometimes  found  on  rocks. 

189.  Helenium  L. 

409.  H.  autumnale  L.     Sneeze- weed. 

Moist  soil,  somewhat  rare;  Licking  Reservoir,  Alexandria,  etc. 
August  16,  1890. 

190.  Anthemis  L. 

410.  A.  Coiula  D  C.     May- weed.     Dog-fennel. 

Roadsides,  everywhere,  but  apparently  not  as  abundant  as  a  few 
years  ago.     July  13,  1889. 

411.  A.  arvensis  L.     Corn  Chamomile. 

Fields,  very  rare;  south  of  Laurel  Ridge.     June  4,  1890. 

191.     Achillea  L. 

412.  A.  Millefolium  L.     Yarrow.     Milfoil. 

Fields  everywhere.   May  27,  1887;  July  15,  1889;  June  25,  1890. 

192.     Chrysanthemum  Tourn. 

413.  C  Leucanthemum  L.     Ox-Eye  Daisy.     White  Weed. 

Fields,  abundant  in  places,  said  to  have  been  introduced  in  clo- 
ver seed  from  Europe  about  twenty  five  years  ago.  June  4,  1887; 
June  15,  1889;  June  21,  1891. 

193.     Tanacetum    L. 

414.  T.  vulgare  L.     Common  Tansy. 

Roadsides,  common.     August  37,  1887;  August  2,  1891. 

415.  T.  vulgare  L.     Var.  crispum  Gray. 

Roadsides,  less  common.     D.  LT.  Herbarium.      August  8,  1887. 
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194.     Senecio  Tourn. 

416.  S.  lobatus  Pers.     Butter- weed. 
Herbarium  of  Prof.  W.  G.  Tight.     May  26,  1887. 

417.  S.  aureus  L.     Golden  Ragwort. 

Rocky  banks,  somewhat  common.  May  27,  1887;  May  11,  1889. 

418.  S.  aureus  L.     Var.  obpvatus  Torr.  and  Gray. 

Same  situations  but  more  common  than  type.  May  6,  1887; 
April  15,  1890;  April  20,  1891. 

419.  S.  aureus  L.     Var.  Balsamitae  Torr.  and  Gray. 

This  has  been  reported  several  times  as  occuring  in  the  county 
but  as  I  know  of  no  herbarium  specimens,  it  is  only  inserted  here 
with  this  explanation. 

195.     Cacalia    L. 

420.  C.  reniformis  Muhl.     Great  Indian  Plaintain. 
Woods,  somewhat  common;' Toboso.     August  23,  1890. 

421.  C.  atriplicifolia  L.     Pale  Indian  Plaintain. 

Woods  and  rocky  bands,  common.  September  5,  1888;  August 
23,  1890. 

196.     Erechtites  Raf. 

422.  E.  hieracifolia  Raf.     Fire  weed. 

Waste  places,  common.     August  20,  1888;  August  11,  1890.    • 

197.     Arctium  L. 

423.  A.  Lappa  L.     Burdock. 

Waste  places  everywhere.  July  21,  1887;  July  17,  1890;  July  2, 
1891. 

198.     Cnicus  Tourn. 

424.  C.  lanceolatus  Hoffm. 

Pastures  and  fields  everywhere.  August  4,  1888;  July  6,  1888; 
August  10,  1889;  August  31,  1890;  August  2,  1891. 

425.  C.  altissimus  Willd. 

Fields,  rare;  Alexandria.     August  13,  1890. 

426.  C.  altissimvis  Willd.     Var.  discolor  Gray. 
Fields,  rare;  Clay  Lick.     August  25,  1890. 

427.  C.  muticus  Pursh.     Swamp  Thistle. 

Swamps,  somewhat  common;  Everett's  Swamp.  August  15, 
1887;  September  29,  1890. 
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428.  C.  arvensis  Hoffm.     Canada  Thistle. 

Fields,  found  only  in  a  few  places  in  the  county.      July  9,  1890. 

199.     Centaurea    L. 

429.  C.  Cyanus  L.     Bluebottle. 

Escaped  into  waste  places,  rare.     May  29,  1884;  July  6,  1890. 

200.     KiliGiA  Schreber. 

430.  K.  amplexicaulis  Nutt. 

Rocky  banks,  rare;  eastern  part  of  county.    May  31,  1890;  June 
4,  1891. 

201.  Hieracium  Tourn. 

431.  H.  paniculatum  L. 

Rocky,   wooded  banks,  conjraon.     August  23,  1890;  September 
27,  1891. 

432.  H.  venosum  L.     Rattlesnake-weed. 
Rocky  banks,  common.     June  25,  1889. 

433.  H.  scabrum  Michx. 

Dry  woods,  rare;  Toboso.     August  23,  1890. 

434.  H.  Gronovii  L.     Hairy  Hawk  weed. 

202.  Prenanthes  Vaill. 

435.  P.  altissima  L. 

Herbariums  of  Mr.  W.  E.  Castle  and   Dr.  F.   O.   Jacobs;  rare. 
August  28,  1890. 

20^.     Taraxacum    Haller. 

436.  T.  officinale  Weber.    Common  Dandelion. 
Common  everywhere.     June  5,  1890. 

204.     Lactuca  Tourn. 

437.  L.  Scartola    L.     Prickly  Lettuce. 

Waste  places  everywhere.     July  25,  1887;  July  30,  1890. 

438.  L.  Canadensis  L.     Wild  Lettuce. 
Roadsides,  common.     June  25,  1890. 

439.  L.  integrifolia  Bigel. 

River  banks,  rare;  Toboso.     August  23,  1890. 
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440.  L.  hirsuta  Muhl. 

Herbarium  of  W.  E.  Castle.     August  4,  1891. 

441.  'L.  acuminata  Gray. 

River  banks,  rare;  Toboso.     August  21,  1890. 

< 

442.  L.  leucophaea  Gray, 

Alluvial  soil,  rather  common;  Toboso  and   Granville.     August 
22,  1890;  August  24,  1 89 1. 

205.      SONCHUS    L. 

443.  S.  oleraceus  L.     Common  Sow  Thistle. 

Roadsides  and  waste  places,  common.      July  25,  1887;  August 
4,  1890;  July  29,  1891.      ' 

444.  S.  asper  Vill.     Spiny-leaved  Sow  Thistle. 

Same  situation  as  last,  common.     June    19,  1890;  September  2, 
1891. 

XLVI.     LOBELIACEAE. 

206.     Lobelia   L. 

445.  L.  cardlnalis  L.     Cardinal  flower. 

Swamps  and  moist  woods,  common,  especially  in  the  southern 

part  of  the  county.     August   14,   1888;  June  29,    1889;    August  20, 
1891. 

446.  L.  syphilitica  L.     Great  Lobelia. 

Moist  soil,  common.     August   10,  1887;  June  29,  1889;  August 
4,  1890. 

447.  L.  leptostachys  A.  D  C. 

Rocky  woodlands,  (sandstone  conglomerate),  rare;  Toboso.    Au- 
gust 15,  1891. 

•448.     L.  inflata  L.     Indian  Tobacco. 

Pastures,  common.     July  28,  1888;  August  8,  1889. 

XLVIL     CAMPANULACEAE. 

207.     Specularia  Heister. 

449.     S.  perfoliata  A.  D  C.     Venus'  Looking  Glass. 
Rocky  hillsides,   common.     June  9,    1887;  J""^  3»  ^^^9',  June 
3,  1891. 
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208.     Campanula  Tourn. 

450.  C.  aparinoides  Pursh.      Marsh  Bellflower. 

Wet,  grassy  grounds,   rare;  Welsh    Hills.     July   27,    1889;  June 
26,  1890. 

451.  C.  Americana  L.     Fall  Bellflower. 

Rich  woodlands,   etc.,  common;  very   variable  according   to  its 
situation.     July  25,  1887;  July  21,  1889;  July  r,  1891. 

XLVIII.      ERICACEAE. 
209.     Gavlussacia  H.  B.  K 

452.  G.  resinosa  Torr.  and  Gray.      Black  Huckleberry. 
Rocky  hillsides  and  woods,  rare;  Flint  Ridge,  Rain  Rock.     May 

9,  1891. 

210.     Vaccinium   L. 

453.  V.  stamineum  L.     Deerberry.     Squaw  Huckleberry. 
Dry,  rocky  woods,  very  rare;  southeast  of  Newark  near   Laurel 

Ridge.     May  31,  1890. 

454.  V.  vaccillans  Solander.     Low   Blueberry. 

Rocky  hillsides,  common  in  central  and  eastern  part  of  county. 
May  9,  1887;  June  16,  18S8;  June  6,  1888;  May  9,  1891. 

455.  V.  corymbosum  L.     Common  or  Swamp  Blueberry. 
Moist,  rosky  hillsides,  less  common  than  last.     June  6,  1889. 

456.  V.  macrocarpon  Ait.     Large  or  American  Cranberry. 
Bogs,  rare;    Cranberry    Marsh,    Old  Reservoir.      Formerly  this 

species  also  grew  in  what  was  known  as  Cranberry  Swamp,  Washing- 
ton Township.     June  20,  1890. 

211.     Epigaea  J.. 

457.  E.  re|)ens  L.     Trailing  Arbutus.     May  flower. 

Rocky  hillsides,  growing  among  mosses;  Arbutus  Ridge,  Spring 
Valley,  Spruce  Hill,  Pine  Hill  and  eastern  part  of  county.  March 
26;  1891;  April  15,  1887;  April  15,    1889. 

212.     Gaultheria,   Kalm. 

458.  G.  procumbens,  L.     Creeping  Wintergreen. 

Rocky  wooded  hillsides,   somewhat  rare.     Toboso,   August  16, 
1890;  July  14,  1891. 
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213.     Kalmia  L. 

459.  K.  latifolia  L.     Mountain  Laurel. 

Rocky  hills,   (sandstone.)      Laurel  Ridge  and   eastern  part  of 
county.    June  6,  1887;  June  5,  1889;  June  20,  1890;  June  16,  1891. 

214.     Chimaphila  Pursh. 

460.  C.  umbellata  Nutt.     Prince's  Pine.     Pipsissewa. 
Eastern  part  of  county.     Herbarium  of  Dr.  F.  O.  Jacobs. 

461.  C.  maculata,  Pursh.     Spotted  Wintergreen. 

Dry  woods,  rare;  Welsh  Hills,  Spruce  Hill,  Red  Rock,  Toboso. 
July  5,  1890. 

215.     Pyrola  Tourn. 

462.  P.  elliptica  Nutt.     Shin-leaf. 

Rich  woods,  somewhat  rare;  Goodrich's  woods,  M.  J.  Williams' 
woods,  etc.,  Granville.     June  30,  1890. 

463.  P.    rotundifolia  L. 

Sandy  woods,  rare;  Toboso  and  eastern  part  of  county. 

216.       MONOTROPA  L. 

464.  M.  unifiora  L.      Indian  Pipe.     Corpse  Plant. 

Deep  rich  woods,   not  abundant  but  distributed  over  the  entire 
county.     September  3,  1888;  July  4,  1890;  July  14,  1891. 

XLVIX.     PRIMULACEAE. 
217.     Steironema  Raf. 

465.  S.  ciliatum  Raf. 

Open  woods;  common.     July  25,   1887;  July  3,  1889;  June  26, 
1890. 

218.     Lysimachia,  Tourn. 

466.  L.  quadrifolia  L. 

Sandy   woods,    especially  on  hillsides,   somewhat  rare;  Arbutus 
Ridge.     June  14,  1887;  June  24,  1889;  June  19,  1891. 

467.  L.  nummularia  L.     Moneywort. 

Elscaped  from  cultivation  in  many  places.     June  19,  1891. 

219.     Samolus  Touru. 

468.  S.  Valerandi  L.     Var.  Americanus  Gray.     Brdokweed, 
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Moist  places,  even  on  moist  rocks,  somewhat  rare;  Black  Hand 
Rock,  Tohoso  and  a  few  other  places.  August  27,  1887;  June  25, 
1890;  July  18,  1891. 

L.     EBENACEAE. 

220.       DlOSPYROS    L. 

469.  D.  Virginiana  L.     Common  Persimmon, 

Roadsides  and  fields,  rare;  Flint  Ridge  and  near  Jersey,  only  a 
very  few  trees.     No  herbarium  specimens. 

LI.     OLEACEAE. 

221.  Fraxinus  Tourn. 

470.  F.  Americana  L.     White  Ash. 
Common  everywhere. 

471.  F.  pubescens  I^m.     Red  Ash. 

Words,  rare.     Specimens  in  Denison  Herbarium. 

472.  F.  (juadrangulata  Michx.     Blue  Ash. 

Woods,  rare;  southeast  corner  of  New  Cemetery,  Granville,  and 
a  few  other  localities. 

473.  F.  sambucifolia  L.     Black  Ash. 
Woods,  rare;  Mt.  Parnassus. 

LII.  APOCYNACEAE. 

222.  Apocvnum  Toum. 

474.  A.  cannabinum  L.     Indian  Hemp. 

Roadsides,  etc.,  common.  July  2,  1887;  June  25,  1890;  June 
13,  1891. 

223.       ViNCA    L. 

475.  \,  niinorh.     Periwinkle. 

Escaped  from  cultivation  in  many  places.  May  28,  1889;  April 
2t,  1890;  April  18,  1891. 

LIII.     ASCLEPIADACEAE. 

224.       ASCLEPIAS    L 

476.  A.  tuberosa  L.     Butterfly-weed.     Pleurisy- root. 
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Meadows  and  pastures,  somewhat  rare;  Denison  Campus,  Alex- 
andria and  Clay  Lick.     July  9,  1890;  July  30,  1891. 

477.  A.  incarnata  L.     Swamp  Milkweed. 

Swamps,  common.  July  15,  1889;  July  30,  1890;  July  21,  1891. 

478.  A.  incarnata  L.     Var.  pulchra  Pers. 

Swamps,  less  common  than  type.  July  11,  1887;  August  i,  1891. 

479.  A.  Cornuti  Decaisne.     Common  Milkweed. 
Roadsides,  fields,  etc.,  common.     June  27,  1888;  July  15,  1889. 

480.  A.  Sullivantii  Engelm. 

Moist  fields,   very  rare;  western  part  of  county.     Specimen  in 
Denison  Herbarium.     August  27,  1887. 

481.  A.  phytolaccoides  Pursh.     Pok^  Milkweed. 

Moist  woods  and  creek  banks,  rare;  Alexandria  and  south  of 
Newark. 

482.  A.  quadrifolia  L. 

Dry,  rocky  woods  and  hillsides,  very  rare;  Welsh  Hills.     Speci- 
mens in  herbariums  of  W.  H.  Jones  and  C.  E.  Barker.  June  8,  1891. 

LIV.     GENTIANACEAE. 

.   .     225.     Sabbatia   Adams. 

483.  S.  angularis  Pursh. 

Dry  soil  and  roadsides  and  in  the  grass,  somewhat  rare;  eastern 
part  of  county.     August  22,  1890;  July  18,  1891. 

226.     Gentiana  Tourn. 

484.  •  Q*  crinita  Froel. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

485.  G.  Andrewsii  Griseb.     Closed  Gentian. 

Moist  woodlands,  very  rare;  banks  of  New  Reservoir.     Septem- 
ber 14,  1889. 

227.     Eraser  A  Walt. 

486.  F.  Carolinensis  Walt. 

Sandy  woods,  very  rare;  Red  Rock,  Toboso.      It  is  said  to  grow 
on  Welsh  Hills  in  one  or  two  places.     July  14,  1891. 

228.     Bartonia  Muhl. 

487.  B.  tenella  Muhl. 
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Rich  woods  on  the  islands  in  Old  Reservoir.  Herbarium  of  Pro*. 
W.  C.  Werner. 

229.     Obolaria  L. 

488.  O.  Virginica  L. 

Deep  woods,  rare;  Welsh  Hills  and  eastern  part  of  county.  April 
23,  1891. 

230.     Menyanthes  Toum. 

489.  M.  trifoliata  L. 

Grows  abundantly  in  the  Cranberry  Marsh,  Old  Reservoir  and 
around  the  islands  in  the  shallow  water.  It  has  not  been  found  any- 
where else  in  the  county.     May  16,  1891. 

LV.     POLEMONIACEAE. 

231.     Phlox  L. 

490.  P.  paniculata  L. 

Moist  woodlands  and  even  in  swamps,  somewhat  common;  Ever- 
ett's Swamp.     Augusts,  1887;  June  25,  1890;  August  24^  1891. 

491.  P.  maculata  L.     Wild  Sweet- William. 

Moist  meadows  or  swamjys,  common.  May  28,  1887;  June  25, 
1890;  June  12,  1891. 

492.  P.  reptans  Michx. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

493.  P.  divaricata  L.  Woods,  everywhere,  very  variable,  petals 
notched  at  end  or  entire,  both  forms  common.  May  9,  1884;  April 
22,  1888;  April  16,  1889;  April  21,  1891. 

494.  P.  subulata  J..     Moss  Pink. 

Rocky  hillsides;  Dugway,  between  Newark  and  Granville,  com- 
mon in  eastern  part  of  county.  May  7,  1887;  May  10,  1888;  Janu- 
ary 3,  1889;  April  13,  1889/  April  18,  189 1. 

232.     Polemonium  Toum. 

495.  P.  reptans  L.     Greek  Valerian. 

Woods,  common.  May  16,  i887;  April  29,  1889;  May  15,  1890; 
April  25,  1891. 
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LVI.     HYDROPHYLLACEAE. 

233.     Hydrophyllum  Tourn. 

496.  H.  macrophyllum  Nutt. 

-  ^Vbods,  common.     May  27,  1890. 

497.  H.  Virginicum  L. 

Woods,  common.     May  30,  1887;  May  26,  1889;  June  13,  1890. 

498.  H.  Canadense  L. 

Woods,  somewhat  rare;  Alexandria.     June  13,  1890. 

499.  H.  appendiculatum  Michx. 

Woods,  very  common.      May  27,  1884;  May  21,  1887;  May  30, 
1889;  June  25,  1890;  May  14,  1891. 

i 
234.     Phacelia  Juss. 

500.  P.  Purshii  Buckley.     Miami  Mist. 

Common,  especially  along  hedge  rows.   •  May  -tfy,  1884;  May  26, 
1887;  May  28,  1890. 

LVII.     BORRAGINACEAE. 
235.     Cynoglossum  Tourn. 

501.  C.  officinale  L.     Common  Hound's  Tongue. 

•  Fields,  common.     May  30,  1887;  May   i,  1889:  May  a6,  1890; 
May  30,  1 89 1. 

502.  C.  Virginicum  L.     Wild  Comfrey. 

Woods,  rare;  Welsh  Hills.     May  16,  1890;  May  30,  1891. 

236.     EcHiNosPERMUM  Lehm. 

503.  E.  Virginicum  Lehm.     Beggar's  Lice. 

Open  woods,  common.     August  i,  1888;  July  15,  1889;  July  22, 
1890;  June  27,  i8qi. 

504.  E.  Lappula  Lehm. 

Open  woods  and  waste  grounds,  common.    August  i,  1888;  July 
8,  1890;  June  27,  1891. 

237.     Mertensia  Roth. 

505.  M.  Virginica  D  C.     Blue  Bells.     Virginian  Cowslip. 
Common  in  cultivation,  grows  wild  along  the  Raccoon  Creek. 

April  18,  1890;  April  17,  1891. 
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238.     Myosotis  Dill. 

506.  M.  verna  Nutt 
Herbarium  of  Dr.  F.  O.  Jacobs. 

239.       LiTHOSPERMUM    Toum. 

507.  L.  arvense  L.     Com  Gromwcll. 

Waste  places  in  gravelly  soil,  common.     May  20,  1887;  May  7, 
1888;  April  10,  1889;  April  2,  1891. 

240.     Onosmodium  Michx. 

508.  O.  Virginianum  D  C. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

241.     EcHiUM  Toum. 

509.  E.  vulgare  L.     Blue  Weed. 

Along  B.  &  O.  R.  R.  track  at  Toboso.     May  31,  1888;  August 
23,  1890. 

LVni.     CONVOLVULACEAE. 

242.     Ipomoea   L. 

510.  \,  purpurea  L2im.     Common  Morning-glory. 

Waste  places  where  it  exists  for  a  year  or  two.     June  5,  1888; 
August  30,  1890;  August  19,  1 89 1. 

511.  I  pandurata  Meyer.     Wild  Potato-vine. 

Alluvial  soil,  rare;  banks  of  Licking  River  at  Toboso  and  Vanat- 
tasburg.     August  16,  1890;  September!,  1891. 

243.     Convolvulus   Tourn. 

512.  C.  sepium  L.     Var.  Apiericanus  Sims. 
Alluvial  soil,  common.     July  15,  1889;  June  19,  1891. 

513.  C.  sepium  L.     Var.  repens  Gray. 

Wet  places,  somewhat  rare;  Old  and  New  Reservoirs.     June  20, 
1890;  August  8,  1 89 1. 

244.      CuscuTA  Tourn. 

514.  C.  Gronovii  Willd. 

Moist  grounds,  common.    September  14,  1889;  August  21,  1890. 
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C.  glomerata  Choisy. 

Herbarium  of  Dr.  F.  O.  Jacobs.     The  identity  of  this  species  is 
doubtful  and  is  only  inserted  here  with  this  explanation. 

LIX.  SOLANACEAE. 

245.     SoLAMUM   Tourn. 

515.  S.  Dulcamara  L.     Bittersweet. 

Along  the  banks  of  the  Licking  Reservoir,  creek  banks,  Alexan- 
dria.    June  20,  1890;  August  8,  1891. 

516.  S.  nigrum  L.     Common  Nightshade. 

Around  buildings,  common.     .August  8,  1889;  J^^V  '»  i^9i- 

246.     Physalis  L. 

517.  P.  pubescens  L. 

Fields  and  open  places,  common.     August  20,  1888;  June  25, 
1890. 

518.  P.  Virginiana  Mill. 

Fields  and  open  places,  common.     June  25,  1890;  July  6,  1891. 

247.     NiCANDRA   Adams. 

519.  N.  physaloides  Gaertn.     Apple  of  Peru. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

248.      Datura   L. 

520.  D.  Stramonium  L.     Jamestown  weed. 

Waste  places,  common.     August  15,  1887;  September  24,  1890. 

521.  D.  7a/W<z  L.     Purple  Jamestown-weed. 

Waste  grounds^  common.     September  4,  1888;  July  30,  1890. 

LX.     SCROPHULARIACEAE. 

249.     Verbascum  L. 

522.  V.  Tliapsus  L.     Common  Mullein. 

Fields,  everywhere.     August  20,  1888;  July   18.    1889;  J^^X  25, 
1890;  June  19,  1 89 1. 

523.  V.  Blattaria  L.     Moth  Mullein. 

Fields,  common      This  species  has  increased  very  rapidly  in  the 
last  two  years.     August  3,  1888;  July  2,  !889;  June  19,  1891. 
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250.     LxaKAajii)^  TomntL. 

524.     L.  vuljptns  MilL     B^ztcer  aocf  Eggs^.     TbodlFIiiaL 
BtOadsid'eSt  conimon>.     June  75^  i-^a. 

750.     Soudpshtlabxa  Toom. 

5:75.     S.  nodosa  H.     Vss.  SCariiandica  Gray. 
Allii-vial  9oil,  coiniaon;     September  zz,.  i833^;  J^ugost  ray  eSSqi;: 
.July  £,  sd9C. 

526.  C.  vema  Xutt.     Mue-eyed  Mary. 

Tkxp  mocfds^  nre;  M.  J.  WHliams^  wouds^  where  it  is  very  scapcc 
and  also  a  f«w  otiier  places  near  Granville.  It  is  abundant  in  woodi 
just  west  of  Cranberry  Marsh,  Old  Reservoir.  Thi&  plant  was  form- 
erly very  abundant  but  has  been  steadily  decreasing  in  numbers  and 
bids  fsmr  to  be  soon  exterminated.  May  24,  18^4;  May  7,  tS^T;  June 
3^  1889;  April  34,  1891, 

253.     CHELOfifE  Toum. 

527.  C  glabra  L. 

Swamps,  not  rare.  August  28,  1888;  September  14,  1889; 
August  20,  189X. 

Pewtstemon  Mitchell. 

528*     P.  laevigatus  Solander. 

Fields,  rather  common.     June  29,  1889;  June  27,  1890. 

254.       MiMULUS    L. 

539.     M.  ringens  L. 

Swamps,  rather  common;  Granger's  Swamp.  July  9,  1890;  July 
14,  1891. 

530.  M.  alatus  Ait. 

Swamps,  more  abundant;  Spring  Valley.  August  10,  1888;  Au- 
gust 8,  1889;  July  18,  1891. 

255.     Gratiola  L. 

531.  G.  Virginiana  L. 

Along  the  muddy  banks  of  the  Licking  Reservoir.  June  23, 
1888;  June  20,  1890. 
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256.     Ilysanthes  Raf. 

532.  I.  riparia  Raf.     False  Pimpernel. 

Muddy  shores  of  the  Licking  Reservoir.  August  4,  1890;  Au- 
gust 7,  1 89 1. 

257.     Veronica  L. 

533.  V.  Virginica  L.     Culver's-root. 

Sandy  fields,  rare;  in  the  field  back  of  Red  Rock,  Toboso;  Pine 
£[ill,  Vanattasburg.     August  21,  1890. 

534.  V.  Americana  Schweinitz.     American  Brooklime. 
Swamps  and  ditches,  common.     June  16,  .1888;  June  4,  1890; 

August  24,  1 89 1. 

535.  V.  scutellata  L.     Marsh  Speedwell. 

Swamps  and  moist  woods,  rare;  woods  on  the  north  bank  of  the 
Old  Reservoir  just  west  of  the  Cranberry  Marsh.  June  23,  1888; 
August  Q,  1891. 

536.  V:  officinalis  L.     Common  Speedwell. 

Dry,  rocky  hills  and  woods,  common  in  the  Welsh  Hills  and  east- 
ern part  of  county.     June  6,  1889;  May  30,  1891. 

537.  V.  serpyllifolia  L.     Thyme-leaved  Speedwell. 

Grassy  places,  common.  June  23,  1888;  May  12,  1889;  June 
14,  1890;  May  4,  1891. 

538.  V.  peregrina  L.     Purlane  Speedwell. 

Especially  common  in  corn  fields,  especially  in  alluvial  soil.  May 
6,  1889;  April  30,  1890;  April  30,  1891. 

539.  V.  arvensis  L.  Corn  Speedwell. 

Grassy  places,  common.  May  30,  1888;  May  23,  1889;  June 
13,  1890;  April  25,  1891. 

258.     Sevmeria  Pursh. 

540.  S.  macrophylla  Nutt.     Mullein  Foxglove. 

Open  woods  and  creek  banks,  most  abundant  in  the  eastern  part 
of  the  county.     August  10,  1887;  July  18,  1890;  July  14,  1891. 

259.     Gerardia  L. 

541.  G.  flava  L.     Downy  False  Foxglove. 

Open  rocky  woods,  rare;  Welsh  Hills  and  eastern  part  of  county. 
July  30,  1891. 


66  BULLETIN   OF   THE   LABORATORIES 

542.  G.  tenuifolia  Vahl.     Slender  Gerardia. 

Bogs  and  moist  places,  rare;  Cranberry  Marsh,  Old  Reservoir 
and  Pine  Hill,  Vanattasburg.      August  26,  1890;  September  i,  1891. 

260.      Pedicularis  Tourn. 

543.  P.  Canadensis  L.      Common  Lousewort.      Wood  Betony. 
Rocky  hillsides,  common.      April  22,  1889;  May  5,  1890;  April 

25,  1891. 

544.  P.  lanceolata  Michx.  • 
Swamps,  rare;  specimen  from  Denison  University  Herbarium. 

September  22,  1888. 

LXI.  OROBANCHACEAE. 

261.     Epiphegus  Nutt. 

545.  E.  Virginiana  Bart.     Beech  drops. 

Beech  woods,  common.     September  28,  1888;  August  22,  1690. 

262.     CoNOPHOLis  Wallroth. 

546.  C.  Americana  Walroth.     Squaw -root. 

Deep  woods,  rare;  Welsh  Hills  and  eastern  part  6f  county.  May 
18,  1891. 

263.     Aphyllon  Mitchell. 

547.  A.  uniflorum  Gray.     One-flowered  Cancer-root. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

LXn.     LENTIBULARIACEAE. 

•264.     Utricularia  L. 

548.  U.  minor  L.     Smaller  Bladderwort. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

LXIII.      BRIGNONIACEAE. 

The  two  following  species  are  very  common  in  cultivation  in  the 
county,  but  it  is  not  known  whether  they  occur  wild  or  are  even  spon- 
taneous.    They  are  inserted  here  with  this  explanation. 

265.     Tecoma  Jurs. 

549.  T.  radicans  Juss.     Trumpet  Creeper! 
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266.     Catalpa  Scop.,  Walt. 

550.  C.  bignonioides  Walt. 

LXIAJ.     ACANTHACEAE. 

267.     RuELLiA  Plumier. 

551.  R.  ciliosa  Pursh.  * 

Gravelly  soil  on  roadside  at  the  base  of  Laurel  Ridge.     June  19, 
1891. 

552.  .  R.  strepens  L. 

Rich  soil,  rare;  Toboso.     August  25,  1890. 

268.     DiANTHERA  Gronov. 

553.  D.  Americana  L.     Water  Willow. 
Growing  in  creeks,  common.     June  27,  1890. 

LXV.    VERBEN.'^CEAE. 

269.    Verbena  Tourn. 

554.  V.  urticaefolia  L.     White  Vervain. 

A  common  weed  in  pastures.     August  7,  1887;  August  5,  1889; 
July  25,  1890;  July  15,  1891. 

555.  V.  hastata  L.     Blue  Vervain. 

A  common  weed  in  pastures.     August  4,  1887;  August  10,  1889; 
July  25,  1890;  July  13,  1891. 

270      LiPPiA  Houst. 

556.  L.  lanceolata  Michx.     Fog-fruit. 

On  the  banks  of  the  Licking  Reservoir.      August  28,  1888;  Au 
gust  3,  1889;  August  4,  1890;  August  6,  1891. 

271.     Phryma  L. 

557.  P.  Leptostachya  L.     Lopseed. 

Rich  woods,  common.     July  29,  1889;  July  5,  1890;  August  24, 
1891. 

LXVL     LABIATAE. 

272.     Teucrium  Tourn 

558.  T.  Canadense  L.     American  Germander^ 

Moist  soil,  somewhat  rare;  Licking  Reservoir,  etc.  July  9,  1889 
July  I,  1890;  July  14,  1891. 
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273.       COLLINSONIA    L. 

559.     C.  Canadensis  L.     Rich-weed.     Stone-root. 
Rich  woods,  somewhat  common.      August  10,  1889;  August  21, 
1890;  September  i,  1891. 

274.  Mentha   Toum. 

56or     M.  viridis  L.     Spearmint. 

Moist  soil,  common.      July  28,  1887;  July  17,  1890;  August  24, 
1891. 

561.  UL,  piperita  V,,     Peppermint. 

Banks  of  streams,  common.     August  27,  1887;  July  i,  1891. 

562.  M.  sativa  L.     Whorled  Mint. 

Moist  soil,  somewhat  common.    August  11,  1888;  July  15,  1889. 

563.  M.  Canadensis  L.     Wild  Mint. 
Moist  soil,  not  common.     July  9,  1890. 

275.  Lycopus  Tourn. 

564.  L.  Virginicus  L.     Bugle  Weed. 
Moist  soil,  common.     August  20,  1890. 

565.  L.  rubellus  Moench. 

Moist  soil,  western  part  of  county.     September  i,  1891. 

566.  L.  sinuatus  Ell. 

Moist  soil,  common.     August  4,  1887;  August  15,  1889;  August 
30,  1890. 

276.     Pycnanthemum  Michx. 

567.  P.  lanceolatum  Pursh. 

In  a  field  next  to  the  depot  at  Alexandria,  rare*  August  13,  1891. 

568.  P.  linifolium  Pursh. 

Roadside  on  Lover's  Lane,  rare.     July  8,  1891. 

569.  P.  muticum  Pers. 

Wooded,  dry  hillsides,  rare;  Toboso.     August  23,  1890. 

570.  P.  incanum  Michx. 

Wooded,  dry  hillsides,  rare;  Toboso.     August  23,  1890. 

277.     Melissa  Tourn. 

571.  M.  officinalis  L.     Common  Balm. 
Roadsides,  rather  rare;  Newark.     July  25,  1890. 
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2fS,     Hedeoma  Pers. 

572.  fi.  pulegioides  Pers.     American  Pennyroyal. 

Rocky  woods  and  hillsides,  dry  soil,  common.      August  4,  1887; 
July  22,  1890. 

279.       MONARDA    L. 

573.  M.  fistulosa  L.     Wild  Bergamot. 

Roadsides  in  both  alluvial  and  dry  soil,  common.     July  i,  1890. 

280.     Blephilia  Raf. 

574.  B.  ciliata  Raf. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

575.  B.  hirsuta  Benth. 

Alluvial  and  gravelly  soil,  common.      August  24,  1887;  July  23, 
1889;  July  17,  1890. 

281.     LoPHANTHUs  Benth. 

576.  L.  nepetoides  Benth.  * 
Alluvial  and  gravelly  soil,  common.     August  24,  1887;  August 

21,  1889. 

282.     Nepeta  L. 

577.  N.  Cataria  L.     Catnip. 

Common  everywhere  in  waste  places.     July  15,  1889. 

578.  N.  GUchoma  Benth.     Ground  Ivy.     Gill  over  the  Ground. 
Shady  places,  especially  in  alluvial  soil,  common.  May  30,  1887; 

June  6,  1889;  April  23,  189 1. 

283.     Scutellaria  L. 

57^.     S.  lateriflora  L.      Mad-dog  Skullcap. 
Allu^al  soil,  common  especially  at  the  Reservoir.     August  4, 
1887;  August  10,  1889;  August  15,  1890;  August  5,  1891. 

580.  S.  versicolor  Nutt. 

Alluvial  and  gravelly  soils,  rather  common.      July  2,  1889;  June 
25,  1890. 

581.  S.  saxatilis  Riddell. 

Moist  soil,  very  rare;  Licking  Reservoir.      Herbarium  of  E.  V. 
Wilcox. 

582.  S.  canescens  Nutt. 
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Roadsides,  rather  common^  especially  »  eastern  part  of  countj. 
July  i8,  1890;  July  15,  1891. 

583.  S.  pilosa  Michx. 

Woody  hiilsidesy  very  rare;  from  the  ridge  whi«±  runs  poraUci  to 
LoTcr^s  Lane  on  the  east  side  of  the  creek.     June  19,  1891. 

584.  S.  galericulata  L. 

Wet»  shady  places,  common.     July  9,  1890;  August  6y  1891. 

585.  S.  nervosa  Pur^. 

Open  woods,  rather  rare;  eastern  end  of  Laurel  Ridge.     June  4, 
1890. 

284.     Brunella  Toum. 

586.  R  vulgaris  L.     Common  Self-heal.     Heal  all. 

Waste  places^  common.      July  28,  1887;  July  15,  1889;  July  8, 
1890. 

285.     Physostegia  Benth. 

587.  'P.  Virginiana  Benth. 

Moist  soil,  very  rare;  Licking  Reservoir.     Herbarium  of  Deni- 
9on  University.     August  28,  1888. 

286.     Marrubium  Xoum. 

588.  M.  vulgare  L.     Common  Horehound. 

Waste  places,  very  common.     June  22,  1889;  July  4,  1890;  Au- 
gust 15,  1891. 

287.     Leonurus  L. 

589.  L.  Cardiaca  L.     Common  Motherwort. 

Waste  places,  very  common.   November  15,  1888;  July  15,  1889; 
July  30,  1890;  June  10,  1891. 

288.     Lamium  L. 

590.  L.  album  L. 

Sparingly  escaped.     June  8,  1891. 

591.  L.  maculatum  L. 

Sparingly  escaped.     July  16,  1890;  /une  8,  1891. 

289.     Stachys  Tourn. 

592.  S.  palustris  L. 

Wet  places,  common.     June  23,  1890;  July  14,  1891. 
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593.  S.  aspera  Michx. 

Wet  places;  Licking  Reservoir.      Herbarium  of  W.  E   Castle. 
August  lOy  1891. 

594.  S.  aspera  Michx.     Var.  glabra  Gray. 

Wet  places,  somewhat  rare;  Granville.     August  lo,  1889. 

595.  S.  cordata  Riddell. 

'      Woods,  somewhat  rare;  Arbutus  Ridge.     June  23,  1888;  July  8, 
1890. 

LXVIII.     PLANTAGINACEAE. 

290.  Plantago  Tourn. 

596.  -P  major  L.     Common  Plantain. 

Fields  and  grassy  places  everywhere.     August  20,  1888;  July  2, 
1889;  July  10,  1890;  June  16,  1891. 

597.  P.  lanceolata  L.  Ribgrass.     English  Plantain. 

Fields,   everywhere.      May  17,    1887;  June  6,    1J589;  June   14, 
1890;  June  2-),  1 891. 

598.  P.  Patagonica  J  acq.     Var.  aristata  Gray. 

*  Very  rare;  Meadow  two  miles  west  of  Alexandria.     Augu$t  14, 
1890. 

599.  P.  Virginica  L. 

Gravelly  and  sandy  soil,  rare;  New  Cemetery,  Granville.     M^y 
24,  1889;  April  30,  1891. 

LXIX.    ILLECEBRACEAE. 

291.  Anychia  Michx. 

600.  A.  capillacea  D  C. 

Open  woods,  cominon.     July  17,  1890. 

LXX.     AMARANTACEAE. 

292.     Amarantus  Tourn. 

601.  A.  retroflexus  L. 

Cultivated  and  waste  ground,  common.     August  28,  1887;  July 
20,  1889;  August  12,  1890;  August  8,  1891. 

602.  A.  chlorostachys  Willd. 

Banks  of  Licking  Reservoir.    August  26,  1890;  August  8,  1891. 
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603.  A.  albus  L.     Tumble  Weed. 

Herbarium  o(  lienison  University.     August  27,  1888. 

LXXI.     CHENOPODIAC^AE. 

293.     Chenopodium  Toum. 

604.  C.  album  I..     Lambs  Quarters.     Pigweed. 

Waste  places,  everywhere.     September  2,  1887;  July  20,  1889; 
August  13,  1890;  August  3,  1891. 

605.  C.  hybridum  L.     Maple  leaved  Goosefoot. 
Waste  places,  common.     August  2,  1890. 

LXXU.     PHYTOLACCACEAE. 

294.     Phytolacca  Tourn. 

606.  P.  decandra  L.     Common  Poke. 

Fields,  common.     July  2,  1889;  July  8,  1890;  August  24,  1891. 

LXiU.     POLYGONACEAE. 

295.       RUMEX    L. 

607.  R.  Britannica  L.     Great  Water-dock. 

Swamps,   rare;  Everett's  Swamp,  Cranberry   Marsh,  Old  Reser- 
voir. 

608.  R.  altissimus  Wood.      Pale  Dock. 

Moist  soil»  rare;  New  Cemetery,  Granville.     June  8,  1891. 

609.  R.  verticillatus  L.     Swamp  Duck. 
Swamps,  rare;  Licking  Reservoir.     June  20,  1890. 

610.  R.  crispus  L.     Curled  Dock. 

Waste  places,  everywhere.     June  4,  1887;  July   31,  1888;  June 
10,  1890;  June  24,  1 89 1. 

611.  R.  obtusif alius  L.      Hitter  Dock. 

Waste  places,  very  common.     July  4,  1890;  June  7,  1891. 

612.  R.  Acetosclla  L.     Sheep  Sorrel. 

Meadows  and  fields  everywhere.      May  17,  1887;  June   6,  1889; 
June  15,  1890;  June  i,  1891. 

296.      P()LV(;(;num    Tourn. 

613.  P.  avicularc  L. 
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Yards,  very  common.     September   7,  1888;  July  20,  1889;  July 
25,  1890;  June  5,  1891. 

614.  P.  erectum  L. 

Yards,   very  common.     September  7,    1888;  August  21,    1889; 
July  25,  1890;  June  20,  1891. 

615.  P.  lapathifolium  L. 

Wet  places,  rather  rare;  Licking   Reservoir.     August  26,  1890; 
August  9,  1 89 1. 

616.  P.  lapathifolium  L.     Var.  incarnatum  Watson. 
Wet  places,  rare;  Licking  Reservoir.     August  9,  1891. 

617.  P.  Pennsylvanicum  L. 

Moist  soil,  common.     August   27,    1888;   September   14,    1889; 
June  15,  1891. 

618.  P.  amphibium  L. 

Growing  in  shallow  water,  rare;  Licking  Reservoir.     August  10, 
1891. 

619.  P.  Muhlenbergii  Watson. 

Growing  in  shallow  water,  common  at  Licking  Reservoir. 
August  28,  1888;  September  14,  1889;  August  24,  1890;  August 
8,  1891. 

620.  P.  Hartwrightii  Gray. 

Lieb*s  Island,  New  Reservoir;  very  rare. 

621.  P.  Careyi  Olney. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

622.  P.  orientalc  L.     Prince's  Feather. 

Sparingly  escaped' into  waste  places.     September  9,  1891. 

623.  P.  Persicaria  L.     Lady's  Thumb. 

Common  everywhere.     August  27,  1888;  August  8,  1891. 

624.  P.  hydropiperoides  Michx.     Wild  Water  Pepper. 

Wet  places,  not  common;  Granger's  Swamp.      August  31,  1891. 

625.  P.  Hydropiper  L.     Common  Smartweed. 

Moist  soil,   everywhere.      August  27,    1887;    August  28,    1888; 
July  9,  1890;  July  25,  1 89 1. 

626.  P.  acre  H  B  K.     Water  Smartweed. 

Swamps,  rather  common.      August  23,  1887;  J^^b'  9»  1890;  Sep- 
tember 2,  1891. 
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627.  P.  Virginianum  L. 

Open  woods  in  rich  soil,  not  rare.     August  20,  1887;  August  20, 
1890;  August  24,  1 89 1. 

628.  P.  arifolium  L.     Halberd-leaved  Tear-thumb. 

Low  grounds,  common.     August  8,  1887;  August  4,  1890. 

629.  P.  sagittatum  L.     Arrow-leaved  Tear-thumb. 
Low  grounds,  common.     August  16,  1890. 

630.  P.  Convolvulus  L.     Black  Bindweed. 
August  20,  1888;  August  15,  1889. 

631.  P.  dumetorum  L.     Var.  scandens  Gray. 
September  2,  1887;  September  16,  1890. 

297.     Fagopvrum  Tourn. 

632.  F.  esculentum  Moench.     Buckwheat. 
Spontaneous  in  waste  places.     August  6,  1890. 

LXXIV.     ARISTOLOCHIACEAE. 
298.     AsARUM  Tourn. 

633.  A.  Canadense  L.     Wild  Ginger. 

Damp  woods,  somewhat  rare;  Gravel  Pit.     May  6,  1887;  May 
10,  1890;  June  13,  1891. 

299.     Aristolochia  Tourn. 

634.  A.  Serpentaria  L.     Virginia  Snakeroot. 
Rich  woods,  somewhat  rare  but  widely  scattered. 

LXXV.     LAURACEAE. 

300.  Sassafras  Nees. 

635.  S.  officinale  Nees. 

Rich  woods,  common.     May  11,  1889. 

301.  LiNDERA  Thunb. 

636.  L.  Benzoin  Blume.     Spice  Bush. 

Edges  of  swamps,   rather  common;  Spring  Valley.      April    13, 
1887;  April  14,  1888;  April  8,  1889;  April  12,  1890;  April  21,  1891. 
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LXXVI.      THYMELAEACEAE. 

302.       DiRCA  L. 

637.  D.  palustris  L. 

Ridge  east  of  Lover's  Lane,  southwest  of  Newark.     Herbarium 
of  Dr.  F.  O.  Jacobs. 

LXXVn.      SANTALACEAE. 

303.       COMANDRA    Nutt. 

638.  C.  umbellata  Nutt. 

Dry  woods  in  eastern  part  of  county.     June  lo,  1890. 

LXXVIIL     EUPHORBIACEAE. 
304.     Euphorbia  L. 

639.  E.  maculata  L. 

Gravelly  soil,  common.     August  28,  1887;  July  30,  1890;  June 
15,  1891. 

640.  E.   Preslii  Guss. 

Gravelly  soil,  very  common.     July  19,  1887;  August  21,  1889; 
August  2,  1870. 

641.  E.  corollata  L. 

Rocky,  wooded  hillsides,  rare;  eastern  part  of  county.     August 
14,  1890;  July  15.  1891. 

6/\2,     E.  dentata  Michx. 

Rich  soil,  rare,  Granville.     August  30,  1890. 

643.  E.  obtusata  Pursh. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

644.  E.  Cyparissias  L. 

Escaped  from  cemeteries  and  gardens,  common.     June  4,  1884; 
Jane  i,  1889;  April  30,  1891. 

645.  E.  commutata  Engelm. 

Very  rare,  roadsides  south  of  Newark.     April  27,  1889;  May  4, 
1S91. 

305.     Acalypha  L. 

646.  A.  Virginica  L. 

Common,  roadsides,  fields,   etc.     August   11,    1888;  August   2, 
1890;  July  18,  1 89 1. 
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LXXIX.     URTICACEAE. 

306.     Ulmus  L. 

647.  U.  fulva  Mifhx.     Slippery  Elm. 

(Generally  distributed  over  the  county.  April  2,  1888;  April  8, 
1889;  April  i,  1891. 

648.  U.  Americana  L.     American  or  White  Elm. 

Found  everywhere.  April  7,  1888;  January  20,  1890;  April  i, 
1891. 

649.  U.  racemo^  Thomas.     Cork  Elm. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

307.     Celtis  Tourn. 

650.  C.  occidentalis  L.     Sugarberry.     Hackberry. 
Generally  distributed.      There  are  several  trees  along  Broadway, 

Granville.     May  6,  1890. 

308.     Cannabis  Tourn. 

651.  C.  saliva  L.     Hemp. 

Roadsides  and  waste  places;  Newark  and  Alexandria. 

309.      HUMULUS    L. 

652.  H.  Lupuhis  L.     Common  Hop. 

Alluvial  soil,  rare;  Canal  bank,  Toboso;  creek  bank,  Alexandria. 
August  25,  1890. 

310.  Macluka  Nutt. 

653.  M.  auruntiacci  Null.     Osage  Orange. 
Frequently  escaped  into  thickets  from  cultivation. 

311.  MoKi  s  Tourn. 

654.  M.  rubra  L.      Ked  Mulberry. 

Woods,  rather  common.  May  28,  1S88;  June  4,  1889;  May.ra6, 
1890. 

6^s.      M.  alba  L.      White   Mulberry. 

Roadsides,  fields,  etc.,  somewhat  commou.  June  i,  1890;  May 
14,  1891. 
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312.     U  RTic A   Tourn . 

656.  U.  gracilis  Ait.     Nettle. 

Waste  places  everywhere^     August  ii,  1888;  July  22,  ^690. 

313.     Laportea  Gaudichaud. 

657.  L.  Canadensis  Gaudichaud.     Wood  Nettle. 

Woods,  common.     July  25,  1887;  August  8,  1890;  August  24, 
1891. 

314.     Pi  LEA  Lindl. 

658.  P.  pumila  Gray.     Richweed. 

Moist  places.     August  i,  1888;  August  15,  1890. 

I 
315.     BoEHMERiA  Jacq. 

659.  B.  cylindrica  Willd. 

Woods  and  swamps,  very  Variable  according  to  location.     July 
27,  1887;  July  30,  1890;  August  31,  1891. 

316.     Parietaria  Tourn. 

660.  P.  Pennsylvanica  Muhl. 

Woods,  common.     June  6,  1888;  June  25,  1890. 

LXXX.     PLATANACEAE. 

317.     Platanus  L. 

661.  P.  occidentalis  L.     Sycamore. 

Creek  banks,  common.     June  2,  1888;  May  11,  1859. 

LXXXI.    JUGLANDACEAE. 

318.       JUGLANS    L. 

662.  J.  cinerea  L.     Butternut. 
Rich  woods,  common. 

663.  J.  nigra  L.     Black  Walnut. 
Rich  woods,  common. 

319.     Carya  Nutt. 

664.  C.  alba  Nutt.     Shell-bark  Hickory. 
Woods  and  fields,  common. 
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665,  C,  sulcata.  Natt.     Big  Shett-bark. 
Herbanam  of  I>r,  F,  O,  Jacobs. 

666,  C,  porcxtia  XutL     Pignat. 
Open  woods^  common. 

LXXXII.     CUPULIFERAE. 
320.     Alxus  Tourn. 

667,  A,  tncana  Willd.     Speckled  Aider. 

Borders  of  streams,  rare:  Craobeny  Marsh,  Old  Resenroir,  Rain 
Rock,  Edeo  Township. 

321.  CoRYLUS  Toum. 

66S,     C.  Americana  Walt. 

Reservoir,  Lover's  Lane,  etc.     Various  soils. 

322.  OsTRYA  Micheli. 

669.  O.  Virginica  Willd.     Hop  Horn-beam.     Lever-Wood. 
Moist  woods,  generally  distribuled.     April  21,  1891. 

323.     Carpinus  L. 

670.  C.  Caroliniana  Walter.     Blue  or  Water  Beech. 
Rocky  banks  of  streams,  common.     Apnl  4,  1890. 

324.       QUERCUS    L. 

671.  Q.  alba  L.     White  Oak. 
Common  everywhere. 

672.  Q.  macrocarpa  Michx.     Bur  Oak. 
Rich  soil,  common. 

673.  Q.  bicolor  Willd.     Swamp  White  Oak. 
Rocky  banks  of  streams;  Spring  Valley. 

674.  Q.  Prinus  L.     Chestnut  Oak. 
Rocky  soil,  rare;  Flint  Ridge. 

675.  Q.  rubra  L.  Red  Oak.  ' 
Woods,  common. 

676.  Q.  coccinea  Wang.     Scarlet  Oak. 
Woods,  common. 

677.  Q.  coccinea  Wang.     Var.  tinctoria  Gray. 
Woods,  common;  Spring  Valley. 
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678.  Q.  palustris  Du  Roi.     Swamp  or  Pin  Oak. 
Banks  of  New  Reservoir. 

.  325.     Castanea  Tourn. 

679.  C.  sativa  Mill.     Var.  Americana  Watson.     Chestnut. 
Rocky  woods,  common. 

326.  Fagus  Tourn. 

680.  F.  ferruginea  Ait.     American  Beech. 

Woods;  our  most  common   tree.     May  2,    1888;  May  6,   1890; 
April  25,  1891. 

LXXXIII.     SALICACEAE. 

327.  Salix  Tourn. 

681.  S.  nigra ^Marsh.     Black  Willow. 

Creek  banks,  common.     May  19,  1890;  May  13,  189 1. 

682.  S. /ragt'/is  h.     Crack  Willow. 

Along  streams,  somewhat  rare,  south  of  Granville.   May  2,  1891.     , 

683.  S.  a/da  L.     Var.  vitellina  Koch. 

Along  streams,  common,     April  30,  1890;  May  9,  1891. 

684.  S.  longifolia  Muhl. 

Along  streams,  somewhat  rare;  southeast  of  Newark.     May  9, 
1891.. 

685.  S.  discolor  Muhl.     Glaucous  Willow. 

Creek  banks  and  edges  of  swamps,   common.     April  4,    1889; 
April  II,  1890;  April  17,  189 1. 

686.  S.  humilis  Marsh.     Prairie  Willow. 

Rocky  banks  and  hillsides,  rare;  Pine  Hill,  Vanattasburg.    April 
25,  1891. 

687.  S.  Purpurea  L.     Purple  Willow. 

Creek  banks,    Granville.  ]  April   7,   1888.      Herbarium  of  C.  J. 
Herrick. 

688.  S.  cordata  Muhl.      Heart-leaved  Willow. 

River  and   creek   banks,   rather  common;  Worthington    Bridge 
near  Granville,  Licking  River  near  Toboso. 

328.     PopuLUS   Tourn. 

689.  P.  alba  L.     White  Poplar. 

Common.     April  2,  1888;  April  15,  1889:  April  17,  1891. 
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690.  P.  tremnloides  Michx.     American  Aspen. 

Herbarium  of  Denison   University.      April   12,    1887;  April   2, 
1889. 

691.  P.  grandidentata  Michx.     Large-toothed  Aspen. 

Rocky  woods,  common   in   eastern  part  of  county.     April   18, 
1891. 

692.  P.  basamifera  L.    Var.  candicans  Gray.     Balm  of  Gilead. 
A  few  scattered  trees  throughout  the  county.     April   5,   1890; 

Aftit  18,  1891. 

693.  P.  monilifera  Ait.     Cotton- wood. 

Creek  banks,  common.     April  19,  1889;  April  18,  1891. 

LXXXIV.     CONIFERAE. 

329.     Pin  us  Tourn. 

694.  P.  rigida  Mill.     Pitch  Pine. 

Dry,  rocky  hillsides,  rare;  Pine  Hill,  Vanattasburg. 

695.  P.  inops  Ait.     Jersey  or  Scrub  Pine. 
Dry,  rocky  hills,  rare;  Toboso. 

330.     TsuGA  Carriere. 

696.'     T.  Canadensis  Carr.     Hemlock. 

Dry,  rocky  hillsides,  rare;  Spruce  Hill  and  Toboso. 

331.     Larix  Tourn. 

697.  L.  Americana  Michx.     Tamarack. 

It  is  doubtful  whether  this  species  occurs  native  here,  although  it 
has  been  reported.     It  is,  however,  common  in  cultivation. 

332.       JUNIPF.RUS    L. 

698.  J.  communis  L.     Common  Juniper. 

Dry,  rocky  woods,  especially  in  clearings,  common. 

699-     J-  Virgin iana  L.      Red  CVdar. 
Similar  situation  to  the  last. 

LXXXV.      HVDROCHARIDACEAE. 

333      Vallisnf.ria  L. 

700.      V.  spiralis  L.  Eel  (Jrass.      Tnpt-  (irass. 
Abundant  in  the  Licking  Rc^crvnir  and  ihc  (  Miio  Canal.    August 
22,  1890;  August  8,  1 89 1. 
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LXXXVI.     ORCHIDACEAE. 

334.  LiPARis  Richard. 

701.  L.  liliifolia  Richard 

Moist  woods,  rare,  (Station  6).     June  30,  1890. 

335.  A  PLECTRUM    Xutt. 

702.  A.  hiemale  Xutt.     Putty-root.     Adanl  and  Eve. 

Ridge  east  of  Lover's  Lane,  two  miles  southwest  of  Newark. 
Herbarium  of  Dr.  F.  ().  Jacobs. 

336.  CoRALU)RHiZA  Hallcr. 

703.  C.  odontorrhiza  Nutt. 

Same  locality  as  702.     Herbarium  of  Dr.  F.  ().  Jacubs. 

704.  C.  multiflora  Nutt. 

Rich  woods,  rare,  (Station  8.)     August  4,  1890. 

337.  Spiranthes  Bigelow. 

705.  S.  gracilis  Bigelow. 

Dry,  rocky  hillsides,  rather  common;  western  end  of  the  Cam- 
pus of  Denison  University.  August  27,  1888;  September  21,  1890; 
August  31,  1891. 

338.     Good  VERA  R.  Br. 

706.  G.  repens  R.  Br. 

Eastern  part  of  county.     Herbarium  of  Dr.  F.  O.  Jacobs. 

707.  G.  pubescens  R.  Br. 

Dry,  rocky  woods,  rather  common;  Welsh- Hills,  Lover's  Lane 
and  Toboso.     August  4,  1891. 

339.  Arethusa  Gronov. 

708.  A.  bulbosa  L. 

Peat  bogs,  very  rare;  Cranberry  Marsh,  Old  Reservoir.  May  16, 
1891. 

340.  (!ai,(H»()(;()\    R.  Br. 

709.  C.  pulchellus  R.  Br. 

Peat  bogs,  very  rare;  CranbtTry  Mar.^h,  Old  Reservoir.  June 
20,  1890. 
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341.       POGONIA   JuSS. 

710.  P.  ophioglossoides  Nutt.  , 
Peat  bogs,   very  rare;  Cranberry  Marsh,  Old  Reservoir.     June 

20,  1890. 

711.  P.  pendula  Lindl. 

Deep,  rich  woods,  rare;  one  half  mile  northeast  of  house  of  Mr. 
W.  A.  Castle,  west  of  Alexandria,  and  a  few  other  places  in  St.  Al- 
bans township.     July  28,  1S90. 

342.     Orchis  L. 

712.  O.  spectabilis  L.     Showy  Orchid, 

Rich  woods,  our  moist  common  orchid,  especially  abundant  in 
the  deep  woods  of  Welsh  Hills.  May  19,  1888;  May  20,  1890;  May 
18,  1891. 

713.  O.  rotundifolia  Pursh. 

Deep,  rich  woods,  very  rare.  Prof.  W.  G.  Tight  found  a  single 
specimen  of  this  plant  in  the  Welsh  Hills,  May  18,  1891. 

343.     Habenaria  Willd. 

714.  H.  tridentata  Hook. 

Peat  bogs,  very  rare;  Cranberry  Marsh,  Old  Reservoir^  August 
8,  1891. 

715.  H.  orbiculata  Torr. 

Deep,  rich  woods,  rare;  Welsh  Hills.     June  15,  1891. 

716.  H.  lacera  R.  Br.     Ragged  F'ringed  Orchis. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

717.  H.  psy codes  Gray. 

Swamps,  rare;  Spring  Valley,  swamp  one  mile  southwest  of  Alex- 
andria.    July  22,  1890;  August  4,  1891. 

344.       CVPRIPEDIUM   L. 

718.  C.  parviflorum  Salisb.     Smaller  Yellow  Lady's  Slipper. 
There  is  a  specimen  of  this   in  the  High  School   Herbarium  at 

Granville,  collected  in  Mary  Ann  Township. 

719.  C  pubcsccns  Willd.      Larger  Yellow  Lady's  Slipper. 
Rich,  clt'Cj),  woods,  rare;  Welsh  Hills,  esijct  ially  in  the  large  trrct 

ol"  woods  north  of  the  Fort  Hill  Farm.     Thfse  woods  are  now  owned 
by  Mrs.   Roderick  Jones.      May  14,   1S91. 
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720.     C.  spectabile  Salisb.     Showy  Lady's  Slipper. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

*  721.  C.  acaule  Ait.  Stemless  Lady's  Slipper. 
This  species  formerly  occurred  in  the  college  woods  and  other 
woods  in  the  immediate  vicinity  of  Granville,  but  no  specimens,  to 
my  knowledge,  have  been  found  in  the  county  for  a  number  of  years. 
It  is  possibly  extinct,  although  it  occurs  in  Fairfield  county  in  several 
places.     No  herbarium  specimen. 

LXXXVn.     IRIDACEAE. 

345.     Iris   Tourn. 

722.  L  versicolor.     L.     Larger  Blue  Flag. 

Swamps  and  moist  soil,  rather  common,  especially  in  the  south- 
ern part  of  the  county.     May  31,  1890. 

723.  L  lacustris  Nutt.     Lake  Dwarf  Iris. 

In  Beardslee's  Catalogue  of  the  Plants  of  Ohio,  it  is  stated  that 
this  species  occurs  at  the  Licking  Reservoir.  It  has  not  been  found 
there  in  recent  years. 

346.       SiSVRINCHIL'M    L. 

724.  S.  angustifolium  Mill.     Blue-eyed  (irass. 

Moist,  grassy  meadows,  somewhat  rare;  Welsh  Hills.  June  4, 
1890;  May  30,  1891.  . 

LXXXVIII.      AMARYLLIDACEAE. 

347.     Hvpoxis  L. 

725.  H.  erecta  L.     Star  Grass. 

Rocky  banks,  somewhat  common.     May  28,  1890. 

LXXXIX.     DIOSCOREACEAE. 

348.      DioscOREA  Pluniier. 

726.  D.  villosa  L.     Wild  Yam-root. 

Woods,  somewhat  rare;  Granville  and  Newark  townships.  July 
4,  1890. 
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XC.     LILIACEAE. 

349.     Smilax  Tourn. 

727.  S.  herbacea  L.     Carrion  Flower. 

Generally  distributed  bat  rarely  found  in  dry  soil.    June  4,  1890. 

728.  S.  ecirrhata  Watson. 

Rich  woods,  rare;  woods  one-half  mile  northeast  of  the  home  of 
Mr.  W.  A.  Castle  and  two  miles  west  of  Alexandria,  (Station  8). 

729.  S.  rotundifolia  L.     Var.  quadrangularis  Gray. 
Common,  especially  in  the  eastern  part  of  the  county. 

730.  S.  glauca  Walt 

Dry,  rocky  hillsides,  common  in  eastern  part  of  the  county. 

731.  S.  bona-nox  L. 

Dry,  rocky  hills,  wooded,  rare;  Toboso. 

732.  S.  hispida  Muhl. 

Moist  thickets,  common.     June  4,  1888;  June  2,  1890. 

350.     Allium  L. 

733.  A.  tricoccum  Ait.     Wild  Leek. 

Rich  woods,  somewhat  common.     June  12,  1890. 

734.  A.  Canadense  Kalm.     Wild  Garlic. 

Moist  soil,  somewhat  common.     June   20,  1890;  June   12,  1891. 

351.     Camassia  Lindt. 

735.  C.  Fraseri  Torr.     Wild  Hyacinth. 

Grassy  hillsides  and  woodlands,  rare;  New  Cemetery,  Granville. 
May  23,  1884;  May  24,  iSSy;  May  24,  1889;  May  13,  1890.  April 
30,  1891. 

352.     Ornithogali:m  Tourn. 

736.  O.  umbellatum  L.     Star-of- Bethlehem. 

Escaped  to  roadsides,  common,  May  22,  1884;  ^^Y  S®*  1891. 

353.     Hemerocallis  L. 

737.  W.  fidva  L.      Common  Day-Lily. 

Old  gardens  and  along  the  roads,  common.  July  5,  1889;  June 
6,  1890;  July  7,  1891. 
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354.     Polygon ATUM  Tourn. 

738.  P.  biflorum  Ell.     Smaller  Solomon's  Seal. 

Open  woods,  common,  very  variable.      May   13,  1884;  May  15, 
1887;  June  5,  1889;  May  20,  1890;  May  18,  1891. 

739.  P.  giganteum  Dietrich.     Great  Solomon's  Seal. 
Roadsides  and  creek  banks,  sommon.      June  12,  1888;  May  17, 

1890;  June  20,  1891. 

355.     Asparagus  Tourn. 

740.  A.  officinalis  L.     Garden  Asparagus. 
Roadsides  and  fields,  common.     May  28,  1890. 

356.     Smilacina  Desf. 

741.  S.  racemosa  Desf.     False  Spikenard. 

Open  woods,  common.     May  23,  1887;  May  19,  1888;  May  24, 
1889;  May  14,  1891. 

357.      Maianthemum  Wigg. 

742.  M.  Canadense  Desf. 

Rocky  hillsides,  moist  soil,  very  rare.     Spruce  Hill.     May   20, 
1891. 

358.     DisPORUM  Salisb. 

743.  D.  lanuginosum  Benth.  and  Hook. 

Rich  woods,  somewhat  rare.   May  19,  1888;  May  22,  1890;  May 
18,  1891. 

559.       UVULARIA    L. 

744.  U.  perfoliata  L. 

Woods,  somewhat  common,   Specially   Welsh   Hills.     May    16, 
1890;  May  18,  1891. 

745.  U.  grandiflora  Smith. 

Woods,  somewhat  common.     May  6,  1887.     May  30,  1891. 

360.     ErythroniUxM  L. 

746.  E.  Americanum  Ker.     Yellow  Adder's-tongue. 

Rich,   open  woods,  common.     April   16,  1887;  April   20,   1889; 
April  16,  1891. 

747.  E.  albidum  Nutt.     White  Dog's-tooth  Violet. 


86  BULLETIN    OF   THE    LABORATORIES 

Rich,  open  woods,  creek  banks,  etc.,  common.  April  30,  1887; 
April  20,  1889;  April  18,  1891. 

361.       LiLIUM    L. 

748.  L.  superbum  L.      Turk'scap  Lily. 

Creek  banks  and  moist  meadows,  somewhat  rare;  Worthington 
bridge,  west  of  Granville,  etc.     July  3,  1889;  June  25,  1890. 

749.  L.  Canadense  L.     Wild  Vellow  Lily. 
Herbarium  of  Dr.  F.  O.  Jacobs. 

363.     Medeola  Gronov. 

750.  M.  Virginiana  L.     Indian  Cucumber-root. 

Moist  woods,  somewhat  rare;  Welsh  Hills,  etc.  May  26,  1890; 
May  25,  1891. 

363.     Trillium  L. 

751.  T.  sessile  L. 

Creek  banks,  moist  woods,  etc.,  comm6n.  May  8,  1884;  April 
April  30,  1887;  April  17,  1890;  .April  18,  1891. 

752.  T.  erectum  \j. 

Rich  woods,  rare;  .wot)ds  of  Christopher  Starks  in  the  southwest 
part  of  Granville  Township,  ridge  immediately  east  of  Arbutus  Ridge 
near  T.  &  O.  C.  R.  R.  track.  May  8,  1884;  May  20,  1887;  May 
10,  1890;  May  4,  1891. 

753-     '^-  grandiflorum  Sa  isb. 

Rich  woods,  common,  growing  in  large  masses  in  many  parts  of 
Welsh  Hills.  May  7,  1884;  April  30,  1887;  April  29,  1889;  April 
15,  1890;  April  21,  189 1. 

754.  T.  cernuum  L. 
Herbarium  of  Dr.  F.  O.  Jac(il)s. 

364.      Chamaklirium  Willd. 

755.  C.  Carolinianum  Willd.      Blazing  Star. 

Rocky  hillsides,  very  rare;   Arbutus  Ridge.     June  10,  1890. 

365.     Stenanihii^m   Gray. 

756.  S.  robustum  Watson. 

Moist  banks,  rare;  near  the  road  between  Newark  and  Granville 
over  the  Welsh  Hills.     June  26,  1890. 
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XCI.      PONTEDERIACEAE. 

366.       PONTEDERIA     L. 

757.  P.  cordata  L. 

Growing  in  shallow  water  in  the  eastern  part  of  the  Old  Reser- 
voir.    August  26,  1890;  August  8,  1 89 1. 

367.      Heteranthera  Rinz  and  Pav. 

758.  H.  graminea  Vahl. 

Growing  both  in  shallow  water  and  along  the  muddy  banks  of 
New  Reservoir  and  also  in  the  Ohio  Canal  at  Newark  and  other  places. 
August  4,  1890;  August  8,  1891. 

XCII.      COMMELINACEAE. 
368.      Tradescantia  L. 

759.  T.  Virginica  L.     Common  Spiderwort. 

Rich  soil,  especially  along  the  edges  of  swamps,  rare;  Newark 
township.     May  25,  1890. 

XCIII.     JUNCACEAE. 

369.  JuNCUS  Tourn. 

760.  J.  effusus  L.     Common  or  Soft  Rush. 
Moist  soil;  Licking  Reservoir.     August  22,  1890. 

761.  J.  filiformis  L. 
Moist  soil.     May  24,  1890. 

762.  J.  tenuis  Willd. 

Fields  and  moist  places,  common.     May  27,  1890. 

763.  J.  bufonius  L. 

Moist  soil  along  trodden  paths;  Alexandria.     June  12,  1891. 

764.  J.  acuminatus  Michx. 

Wet  places,  somewhat  common;  Granville  and  Licking  Reser- 
voir.    Reported  by  Mr.  \V.  C.  Werner. 

765.  J.  nodosus  L.     Var.  megacephaius  Torr. 
Licking  Reservoir.     Reported  by  Mr.  W.  C.  Werner. 

370.  LuziLA   1)  C. 

766.  L.  vernalis  D  C'. 

Somewhat  rare,  banks  near  Granville.      May  i,  1891. 


88  BULLETIN  OF  THE  LABORATORIES 

767.  L.  campestris  D  C. 

Dry,  wooded  banks,  generally  in  rocky  soil,  common.    April  22, 
1889;  May  2,  1891. 

XCIV.     TYPHACEAE. 

■ 

371.     Typha  Toiim. 

768.  T.  latifolia  L.     Common  Cat-tail. 

Swamps,  common.     July  8,  1888;  July  18,  1889;  July  2,  1891. 

372.     Sparganium  Tourn. 

769.  S.  eurycarpuhi  Engelm. 

Swamps,  common.     June  22,  1889;  July  19,  1891. 

770.  S.  simplex  Huds.     Var.  androcladum.     Engelm. 
Swamps,  less  common  than  last.     June  29,  1890. 

XCV.     ARACEAE. 

373.     Arisaema  Martins. 

771.  A.  triphyllum  Torr.     Indian  Turnip. 

Woods,  common.     May  16,  1887;  May  7,  1889;  May  17,  1890; 
April  30,  1 89 1. 

772.  A.  Dracontium  Schott      Green  Dragon.     Dragon-root. 
Moist  soil,  rare.     June  11,  1888;  June  19,  1890. 

374.     Peltandra  Raf. 

773.  P.  undulata  Raf. 

Growing  in  shallow  water  in  the  Old  Reservoir  on  the  edges  of 
the  Cranberry  Marsh.     June  20,  1890. 

375.     Symplocarpus  Salisb. 

774.  S.  foetidus  Salisb. 

Swamps,    common.      May    16,     1887;  Aj)ril    7,     188S;    April    8, 
1889;  February  26,  1890;  March  20,  i8qi. 

376.     AcoRus   L. 

775.  A.  Calamus  L.     Sweet  Flag. 

This  formerly  occurred  in  swani[)s  in  the  central  ])art   of  county. 
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but  has  not  been  collected  recently.      It  is  possible  that  it  is  extinct. 
No  herbarium  specimen. 

XCVI.     LEMNACEAE. 

377.     Spirodela  Schleiden. 

776.  S.  polyrrhiza  Schleid. 
Swamps,  ponds,  etc.,  common, 

378.     Lemna  L. 

777.  L.  trisulca  L. 

Licking  Reservoir.     Reported  by  W.  C.  Werner. 

778.  L.  minor  L. 

Licking  Reservoir  and  grounds,  common. 

379.     WoLFFiA  Horkel. 

779.  W.  Columbiana  Karsten. 

In  the  pool  just  south  of  the  Lakeside  Hotel  at  the  Licking  Res- 
ervoir.    This  is  in  Fairfield  county,  just  over  the  line. 

XCVn.     ALISMACEAE. 

380.     Alisma  L. 
f 

780.  A.  Plantago  L. 

• 

Wet  places,  common.     August  15,  1888;  July  4,  1890. 

381.     Sagittaria  L. 

781.  S.  variabilis  Engelm. 

Licking  Reservoir,  very  common.     The  following  varieties  are  to 
be  found  in  the  Reservoir  and  Licking  River. 

782.  Var.  obtusa  Gray. 

783.  Var.  latifolia  Gray. 

784.  Var.  angustifolia  Gray. 

785.  Var.  gracilis  Engelm.     Licking  River  at  Toboso. 

786.  S.  heterophylla  Pursh. 

Wet  places,  rather  common.     July  9,  1889;  August  10,  1891. 

787.  S.  heterophylla  Pursh.     Var.  rigida  Engelm. 
Shallow  water  in  the  canal  at  Newark.     September  i,  1891. 

788.  S.  heterophylla  Pursh.     Var.  angustifolia,  Engelm. 
Reservoir,  rare.     July  9,  1889. 
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XCVIII.     NAIADACEAE. 

382.       POTAMOGETON    Toum. 

789.  P.  natans  L. 

Floating  in  the  water  in  the  Licking  Reservoir.     August   28, 
1888;  August  4,  1890;  August  8,  1 89 1. 

790.  P.  pectinatus  L. 

Floating  in  the  water  in  the  Licking  Reservoir  and  the  Ohio 
Canal.     August  22,  1890. 

XCIX.      CYPERACEAE. 

383.       CVPERUS. 

791.  C.  flavescens  L. 

Swamps,    somewhat    rare;    Everett's    Swamp     near    Granville. 
August. 

792.  C.  diandrus  Torr. 
Moist  places.     August. 

793.  C.  arista tus  Rottb. 

Licking  Reservoir,  common  along  the  muddy  shores.     August. 

794.  C.  esculentus  L. 

Licking  Reservoir  and  moist  soil  along  roadsides  throughout  the 
county.     July  and  August. 

795.  C.  strigosus  L. 

Moist  soil,  Licking  Reservoir  and  Granville.     August. 

384.     DuLicHiuM  Pers. 

796.  D.  spathaceum  Pers. 

Cranberry  Marsh,  New  Reservoir.     August. 

385.     Eleocharis  R.  Br. 

797.  E.  ovata  R.  Br. 

Moist  places,  Licking  Reservoir  and  Granville.  July  and  .August. 

798.  E.  palustris  R    Br. 

Moist  places,  Licking  Reservoir  and  Roadsides   near   Granville. 
June,  August. 

799.  E.  acicularis  R.  Br. 

Muddy  banks  of  the  Licking  Reservoir.      August. 
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386.  SciRPUS  Tourn. 

800.  S.  pungens^Vahl. 

Newark,  growing  in  the  shallow  water  of  the  canal.     August  and 
September. 

801.  S.  lacustris  L.     Great  Bulrush. 

Very   common  in  the   Licking  Reservoir,   very  variable  as   to 
height  and  size  of  spikelets.     August. 

802.  S.  fluviatilis  Gray. 
Licking  Reservoir.     August. 

803.  S.  atrovirens  Muhl. 

Wet  soil,  Granger's  Swamp,  near  Granville  and  roadside  near  Sta- 
tion 16.     June. 

804.  S.  polyphyllus  Vahl. 

Wet  soil,  roadsides  near  Kirkersville  Station  and  foot  of  Pine 
Hill,  Vanattasburg.     August. 

387.  Eriophorum  L. 

805.  E.  lineatum  Benth.  and  Hook. 
Wet  soil,  roadside  near  Station  i6.     June. 

806.  E.  cyperinum  L.     Wool  Grass. 
Licking  Reservoir.     August. 

807.  E.  Virginicum  L. 

Cranberry  Marsh,  New  Reservoir.     June. 

388.     Rhynchospora  Vahl. 

•808.     R.  alba  Vahl. 
Licking  Reservoir.     Reported  by  Mr.  W.  C.  Werner. 

809.  R.  glomerata  Vahl. 
Licking  Reservoir.     August. 

389.     Carex  Ruppius. 

810.  C.  intumescens  Rudge. 
Alexandria.     July. 

811.  C.  Grayii  Carey. 

Licking  Reservoir.     Reported  by  Mr.  W.  C.  Werner. 

812.  C.  lupulina  Muhl. 

Licking  Reservoir,  wet  places.     August. 
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813.  C.  utriculata  Boott. 

Granger's  Swamp,  Granville.     June  and  July. 

814.  C.  lurida  Wahl. 

Swamps,  common.     June,  August. 

815.  C.  hystricina  Muhl. 

Licking  Reservoir.     Reported  by  Mr.  \V.  C.  Werner. 

816.  C.  Pseudo-Cyperus  L. 

Banks  of  stream  in  Goodrich's  woods  near  Granville.     May  and 
June. 

817.  C.  Pseudo-Cyperus  L.     Var,  Americana  Hochst. 
Licking  Reservoir.     August. 

818.  C.  stenolepis  Torr. 

Wet  places,  Granville  and  Alexandria.     July. 

819.  C.  squarrosa  L. 

Wet  places.  Licking  Reservoir  and  Toboso.     July  and  August. 

820.  C.  Shortiana  Dewey. 
Moist  places,  common.     June. 

821.  C.  trichocarpa  Muhl. 
Wet  places,  Alexandria.     July. 

822.  C.  prasina  Wahl. 

Wet  places,  Goodrich's  woods  near  Granville.    'April  and  May. 

823.  C.  virescens  Muhl. 
Near  Newark.     June. 

824.  C.  gracillima  Schwein. 
Wet  places,  Alexandria.     July. 

825.  C.  Davisii  Schwein  and  Torr. 
Moist  soil,  Station  3.     May  and  June. 

826.  C.  granularis  Muhl. 

Wet  places,  swamps,  common.      May,  August. 

827.  C.  oligocarpa  Schkuhr. 

Gravelly  banks,  Station  3,  Granville  and  Alexandria.     July. 

828.  C.  laxiflora  Lam. 

(Goodrich's  woods  north  of  Granville.     May. 

829.  C.  laxiflora  Lam.     Var.  varians  Bailey. 
Grassy  places  along  the  sidewalks  in  Granville.     June. 

830.  C.  laxiflora  Lam.     Var.  patulifolia  Carey. 
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Grassy  woods,  Station  6.     May. 

831.  C.  laxiflora  Lam.     Var.  styloflexa  Boott. 
Gravelly  woods,  Station  5.     May. 

832.  C.  platyphylla  Carey. 

Rocky,  wooded  banks,  Arbutus  Ridge,  Granville.     May. 

^33*     C.  planlaginea  Lam. 

Woods  on  Campus  of  Denison  University,  Granville.     May. 

834.  C.  varia  Muhl. 

Goodrich's  woods  north  of  Granville.     May. 

835.  C.  Pennsylvanica  Lam. 

Dry  hillsides,  Spring  Valley.     May. 

836.  C.  stipata  Muhl. 

Goodrich's  woods  north  of  Granville.     May. 

837.  C.  vulpinoidea  Michx. 
Wet  places,  common. 

838.  C.  rosea  Schkuhr. 

Dry  woods,  Welsh  Hills.     May  and  June. 

839.  C.  sparganioides  Muhl. 

Gravelly  banks.  Station  3.     May  and  June. 

840.  C.  cephalophora  Muhl. 

Dry  woods,  Welsh  Hills.     June  and  July. 

841.  C.  bromoides  Schkuhr. 

Moist  places.     Herbarium  of  Prof.   C.   J.   Herrick.     May  and 
June. 

842.  C.  tribuloides  Wahl. 

Moist  places.  Licking  Reservoir  and  Alexandria.     July. 

C.     GRAMINEAE. 

390.     Panicum  L. 

843.  P.  sanguinale  L.     Crab  or  Finger  Grass. 
Around  buildings  and  in  waste  places,  common. 

844.  P.  proliferum  Lam. 

Licking  Reservoir.     Authority  of  Prof.  W.  C.  Werner. 

845.  P.  capillare  L.     Old  Witch  Grass. 
Common  everywhere,  especially  in  rocky  soil. 
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846.  P.  agrostoides  Muhl. 

Along  the  banks  of  the  Licking  Reservoir. 

847.  P.  latifolium  L. 

Open  woods,  somewhat  common. 

845.     P.  clandestinum  L. 
Moist  banks,  somewhat  common. 

849.  P.  dichotomum  L. 
Common  everywhere. 

850.  P.  Crus-galli  L.     Barnyard  Grass. 

Around  barns,  etc.     It  also  grows   in  shallow  parts  of  the  Old 
Reservoir  around  the  small  islands. 

491.     Set  ARIA. 

851.  S.  verticillata  Beau  v. 
Waste  places,  common. 

852.  S.  glauca  Beauv.     Foxtail.     Pigeon  Grass. 
Cultivated  grounds  everywhere. 

853-     S.  viridis  Bean  v.     Green  Foxtail. 
Cultivated  grounds,  common. 

392.      Cenchrus. 

854.     C.  tribuloides  L.  Hedgehog  or  Bur  Grass. 
Along  the  B.  &  O.  R.  R.  near  r<)hoso. 

393.      Leersia  Swartz. 

8"; 5.     L.  Virginica  Willd.     White  Grass. 
Moist,  open  woods. 

856.  L.  oryzoides  Swartz.      Rice  Cut  Grass. 
Swamps,  very  common. 

394.     ZiZANiA  Gronov. 

857.  Z.  aquatica  L.     Indian  Rice.     Water  Oats. 

In  shallow  water,  rare;  Ohio  Canal  at  Toboso,  Lakeside,  where 
it  has  been  planted.  Prof.  W.  C.  Werner  also  reports  finding  it  on 
one  of  the  islands  in  the  Old  Reservoir. 

395.     Andropogon   Royen. 

858.  A.  scoparius  Michx. 

Moist  places,  rare;  Pine  Hill,  Vanatta.sburg. 
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396.     Phalaris  L. 

859.  P.  arundinacea  L.     Reed  Canary  Grass. 
Swamps,  somewhat  rare;  Granger's  Swamp. 

397.      Milium  Tourn. 

860.  M.  effusum  L. 
Alexandria. 

398.      MuHLENBERGiA  Schreber. 

861.  M.  sobolifera  IVin. 

Dry,  rocky  woods,  rare;  Toboso. 

862.  M.  Mexicana  Irin. 
Low  grounds,  common. 

863.  M.  sylvatica  Torr.  and  Gray. 

Open,  rocky  woods,  somewhat  rare;  Pine  Hill,  Vanattasburg. 

864.  M.  diffusa  Schreber. 
Open  woods,  common. 

399.     Brachyelytrum  Beauv. 

865.  B.  aristatum  Beauv. 

Dry,  rocky  woods,  common  in  eastern  part  of  county. 

« 

400.     Phleum  L. 

866.  P.  pratense  L.     Timothy. 

Meadows,  cultivated  everywhere  throughout  the  county. 

401.     Alopecurus  L. 

867.  A.  geniculatus  L.     Var.  aristulatus  Torr. 
Swamps,  rare;  Granville. 

402.      Agrostis  L. 

868.  A.  alha  L.     White  Bent  Grass. 
Fields,  common. 

869.  A.  alba  L.      Var.  I'uly^aris  Thurb.      Red  Top. 
Fields,  common. 

870.  A.  perennans  Tnckerm.     Thin  Grass. 
Moist  hilLsides,  wooded,  somewhat  common. 

871.  A.  scabra  Willd.      Hair  (jrass. 
Dry,  open  woods,  somewhat  rare;    Toboso. 
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403.       CiNNA    L. 

872.     C.  arundinacea  L. 
Moist  woods,  common. 

404.     A  VENA  Tourn. 

873..    A.  fatua  L. 

Herbarium  of  Prof.  W.  E.  Castle,  Alexandria. 

405.  Danthonia  D  C. 

874.  D.  spicata  Beauv. 
Dry  soil,  somewhat  common. 

406.  Cynodon  Richard. 

875.  C.  Dactylon  Pers. 
Herbarium  of  Denison  University. 

707.     Eleusine  Gaertn. 

876.  E.  Indica  Gaertn.     Dog's-tail  or  Wire  Grass. 
Yards  and  waste  places,  common. 

408.     Triodia  R.  Br. 

877.  T.  cupreajacq.     Tall  Red  Top. 
Toboso,  rare. 

409.     Eatonia  Raf. 

878.  E.  Pennsylvanica  Gray. 
Woods,  somewhat  common. 

410.     Eragrostis  Beauv. 

879.  E.  reptans  Nees. 
Banks  of  Reservoir. 

880.  E.  minor  Host. 

Around  out  buildings,  rare;   Alexandria. 

881.  E.  major  Host 

Waste  places  and  along  sidewalks,  (-oniinon. 

882.  ¥j.  pilosa  Beauv. 

Along   the    gravflly    walks  of  College   Canijnis,    (iranville,    and 
banks  of  Licking  Reservoir. 
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883.  E.  Frankii  Meyer. 
Fields,  Granville. 

884.  E.  Purshii  Schrader. 

Licking  Reservoir,  Herbarium  of  Prof.  W.  C.  Werner. 

885.  E.  capillaris  Nees. 
Fields,  Granville. 

411.       DiARRHENA    Raf. 

886.  D.  Americana  Beauv. 

Gravelly  banks,  rare;  Station  3,  Granville. 

412.     Dactylis  L. 

887.  D.  glomerata  L.     Orchard  Grass. 
Fields,  common. 

413.     PoA  L. 

888.  P.  annua  L.     Low  Spear  Grass. 

Common  everywhere.     In  blossom  during  nearly  every  month 
in  the  year. 

889.  P.  compressa  L.     Wire  Grass.     EngHsh  Blue  Gra.ss. 
Roadsides  and  waste  places,  everywhere. 

890.  P.  serotina  Ehrhart.     Fowl  Meadow  Grass. 
Especially  abundant  at  Licking  Reservoir. 

891.  P.  pratensis  L.     June  Grass.     Kentucky  Blue  Grass. 
Common  everywhere. 

892.  P.  flexuosa  Muhl. 

Gravelly  soil,  woods,  rare;  Station  5,  near  Granville. 

414.     Glyceria  R.  Br. 

893.  G.  Canadensis  Trin.     Rattlesnake  Grass. 
Moist  places,  somewhat  rare;  Alexandria. 

894.  G.  elongata  Trin. 
Gravelly  woods,  rather  common. 

895.  G.  nervata  Trin.     Fowl  Meadow  Grass. 
Fields,  common. 

896.  (i.  pallida  Trin. 

Moist  places^  somewhat  common. 
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897.  G.  fluitans  R.  Br. 
Reservoir  and  a  few  other  localities. 

898.  G.  acutiflora  Torr. 

Swamps,  rare;  near  T.  &  O.  C.  R.  R.  depot,  Granville. 

415.  Festuca  L. 

899.  F.  nutans  Willd. 
Woods,  Alexandria. 

900.  F.  elatior  L.     Var.  pratensis  Gray. 
Herbarium  of  Prof.  W.  E.  Castle,  Alexandria. 

416.  Bromus  L. 

901.  '^.  secalinus  \j.     Cheat  or  Chess.  • 
Wheat  fields,  common. 

902.  B.  mollis  L.     Soft  Chess. 
Fields  and  waste  places,  common. 

903.  B.  ciliatus  L. 

River  banks,  somewhat  rare;  Toboso. 

904.  B.  ciliatus  L.     Var.  purgans  Gray. 
Lover's  Lane  south  of  Newark  on  bank  of  creek. 

905.  B.  tec  to  mm  L. 
Fields,  very  rare:  Alexandria. 

417.      LOLIUM  L. 

906.  L.  perennc  L.     Common  Darnel.     Rye  Grass. 
Along  sidewalks  in  Granville. 

418.     Agropvrum  Gaertn. 

907.  A.  repens  Beau  v.     Couch,  or  Quick  Grass. 
Cultivated  grounds,. common. 

419.      Elvmus  L. 

908.  E.  Virginicus  L. 

Hanks  of  Licking  Reservoir,  Licking  River,  etc. 

909.  E.  Canadensis  L. 

Creek  hanks  al  (Jranville  and  elsewhere,  romniou. 

910.  1^.  striatus  Willd.     Var.  Villosus  Gray. 
Alexandria,  rare. 
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420.       ASPARELLA    Willd. 

911.  A.  Hystrix  Willd.     Bottle  Brush -Grass. 
Gravelly  banks,  rare;  Station  3,  Granville. 

CI.      EQUISETACEAE. 

421.     Equisetum  L. 

912.  E.  arvense  L.     Common  Horsetail. 
Creek  banks  in  sandy  or  gravelly  soil,  common. 

915..     E.  limosum  L. 

River  banks,  rare;  Licking  River  at  Toboso. 

914.  E.  hyemale  L.     Scouring-rush. 
Creek  banks,  common. 

CII.     FILICES. 

422.       POLVPODIUM. 

915.  P.  vulgare  L. 

Sandstone  rocks,  common  in  the  eastern  part  of  the  county. 

423.     Adiantum  L. 

916.  A.  pedatum  L. 
Rich  woods,  common. 

424.     Ptekis  L. 

917.  P.  aquilina  L.     Common  Brake. 
Rocky  hillsides,  somewhat  rare;  TobDso 

425.       ASPLENIUM    L. 

918.  A.  pinnatifidum  Nutt. 

Dry  rocks,  very  rare;   Red  Rock  and  Black  Hand  Rock,  Toboso. 

919.  A.  Trichomanes  L. 

Rocks,  common  in  eastern  part  of  county. 

920.  A.  ebeneum  Ait. 

Rocky  woods,  common  in  eastern  part  of  county,  found  also  at 
Arbutus  Ridge,  Granville. 

921.  A.  angustifolium  Michx. 
Woods,  somewhat  common. 
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922.  A.  thelypteroides  Michx. 
Wooded  banks,  somewhat  common. 

923.  A.  Filix-foemina  Bernh.' 
Moist  woods,  common. 

426.     Camptosorus  Link. 

924.  C.  rhizophyllus  Link. 

Sandstone  rocks,  very  rare;  Stations  14  and  16. 

427.  Phegofi'eris  F6e. 

925.  P.  hexagonoptera  F6e. 

Woods  and  fields,  common.  This  varies  greatly  with  forms  ap- 
proaching P.  polypodioides  Fee.  The  latter  species  has  not  been 
found. 

428.  AspiDiUM  Swartz. 

926.  A.  Thelypteris  Swartz. 
Swamps,  common. 

927.  A.  Noveboracense  Swartz. 
MoisSt,  rich  woods,  somewhat  common. 

928.  A.  spinulosum  Swartz. 

Woods,  especially  damp  soil,  somewhat  common. 

929.  A.  Goldianum  Hook. 

Woods,  rare.     Herbarium  of  Prof.  C.  J.  Herrick. 

930.  A.  marginale  Swartz. 

Rocky,  wooded  hillsides,  very  common. 

931.  A.  acrostichoides  Swartz.     Christmas  Fern. 
Rocky  woods,  very  common. 

932.  A.  acrostichoides  Swartz.     Var.  incisum  Gray. 
Rocky  woods,  rare.     Station  4. 

429.     Cvstopteris  Bernhardi. 

933.  C.  bulbifera  Bernh. 

Sandstone  rocks,  ravines,  etc.,  near  Toboso. 

934.  C.  fragilis  Bernh. 
Fields,  woods,  etc.,  common. 
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•  430.     Onoclea  L. 

935.  O.  sensibilis  L.     Sensitive  Fern. 
Damp  woods,  somewhat  common. 

431.     WooDSiA  R.  Brown. 

936.  W.  Ilvensis  R.  Brown. 
Sandstone  rocks,  very  rare;  Toboso. 

937.  W.  obtusa  Torr. 
Sandstone  rocks,  rare;  Station  16. 

432.      OSMUNDA    L.  , 

938.  O.  regalis  L.     Flowering  Fern. 
Cranberry  Marsh,  Old  Reservoir,  rare. 

939.  O.  Claytoniana  L. 

Damp  soil,  especially  moist  woods,  common. 

940.  O.  cinnamomea  L.     Cinnamon  Fern. 
Cranberry  Marsh,  Old  Reservoir,  rare. 

cm.     OPHIOGLOSSACEAE. 

433.      BoTRYCHiUM   Swartz. 

941.  P.  ternatum  Swartz.     Var.  intermedium  Gray. 

Rich  woods,  rare;  woods  of  Mr.  Moses  Goodrich,  one  mile  north 
of  Granville. 

942.  B.  Virginianum  Swartz. 
Rich  woods,  common. 

CIV.     LYCOPODIACEAE. 

434.       LVCOPODIUM  L. 

943.  L.  lucidulum  Michx. 

Rocky  woods,  rare;  Stations  12  and  17. 

944.  L.  obscurum  L. 

Rocky  banks,  wooded,  rare;  Spring  Valley,  Granville-. 

Q45;     L.  complanatum  L.     Ground-Pine. 
Woods,  somewhat  rare,  Welsh  Hills. 
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Distribution  as  to  Soil. 

Dry,  rocky  woods, 

Rocky,  wooded  hillsides,  but  not  dry. 
Rocky  hillsides,  not  wooded, 
Bare  sandstone  rocks. 

Open  woods,  72 

Rich  w^oods,  much  shade,  116 

Alluvial  soilj  riyer  banks,  etc.,  iii 

Sandy  or  gravelly  soil,  not  alluvial,  25 

Swamps  and  shallow  water,        *  174 

Floating  or  in  deep  water,  22 

Meadows,  fields  and  roadsides,  131 

Waste  places  and  cultivated  grounds,  89 
Found  in  various  soils,  generally  distributed,  53 


71  species. 
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Total  number  of  species  and  varieties,    945 

Comparison  With  Other  Ohio  Floras. 
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Species. 

Licking  County, 

104 

434 
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813 

132 

Lorain  County, 

104 
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no 

Franklin  County, 
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Number  of  species  common  to  Licking   and  Lorain  Counties,  672. 

Franklin       **  745. 

Fairfield        **  625. 

Cincinnati,  690. 

In  the  above  the  word  s|)ecies  stands  for  varieties  as  well,  it  be- 
ing difficult  to  separate  tlvjm  in  the  different  synonymy. 

The  geographical  situations  of  the  above  counties  are  as  follows: 
Licking  county  is  about  the  centre  of  the  State,  Fairfield  county  be- 
ing the  adjacent  county  on  the  south,  while  Franklin  is  adjacent  on 
the  west.  Lurain  county  borders  on  Lake  Erie,  while  the  Cincinnati 
Flora  includes  the  territory  surrounding  Cincinnati  on  both  sides  of 
the  Ohio  River. 


ERRATA. 


Page       7,  line   17,  for  Fatula  read  Tatula. 

7,  line  26,  for  Art  read  Ait. 

8,  line  11,  for  Elmus  read  Ulmus. 

14,  line     4,  for  ruba  read  rubra. 

15,  line  4  from  bottom,  for  Smitit  read  Smith. 
19,  line  2,  for  sinapistrum  read  Sinapistrum. 
22,  line  13  from  bottom,  for  PORTULACEAE  read  POR- 

TULACACEAE. 
22,  line  II  from  bottom,  for  Piirlane  read  Purslane. 
24,  line  2.  for  Avisennae  read  Avicennae. 
24,  line  6  ,  for  moschentos  read  Moschentos. 
28,  line  1 7  ,  for  toxicodendron  read  Toxicodendron. 
31,  line  7,  for  Eell  read^Ell. 

31,  line  10  from  bottom,  for  Narilandica  read  -Marilandica. 

32,  line  9.  for  Ehr  read  Ehrh. 

33,  line  22,  for  Willd  read  L. 
38,  line  5  from  bottom,  for  Purlane  read  Purslane.    . 

38,  line  2  from  bottom,  for  Muht  read  Muhl. 

39,  hne  15,  lor  Cirraea  read  Circaea. 

40,  line  3  from  bottom,  for  octaefolium  read  actaeifolium. 
40,  line  3  from  bottom,  for  Augelico  read  Angelico. 
51,  line  15,  for  Tuberosus  read  tuberosus. 

56,  line  17,  for  vaccillans  read  vacillans. 

57,  line  2  from  bottom,  for  Touru  read  Tourn. 
59,  line  19,  for  Adams  read  Adans. 
63,  line  5,  for  Solamum  read  Solanum 
63,  line  17,  for  Adams  read  Adans. 
66,  line  6  from   bottom,    for    BRIGNONIACEAE  read    BIG- 

xVONIACEAE. 
66,  line  2,  from  bottom,  for  Jurs  read  Juss. 
81,  line  10,  for  odontorrhiza  read  odontorhiza. 

98,  line  2  from  bottom,  for  Villosus  read  villosus. 

99,  line  I,  for  Asparella  read  Asprella. 
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ADDITIONAL  NOTES  ON  THE  CLADOCERA  AND  OSTRA 
CODA  OF  CINCINNATI,  OHIO.  I.  SYSTEMATIC  POR- 
TION, WITH  DESCRIPTIONS  OF  NEW  SPECIES.  II. 
LATE  LARVAL  HISTORY  OF  CYPRIS  HERRICKI. 
III.  ILYOCRYPTUS  SPINIFER,  Herrick,  NOT  THE 
SAME  AS  ILYOCRYPTUS  LONGIREMUS,  Sars. 

By  C.  H.  Turner. 

[Plates  I,  II.] 

I.     Systematic  Portion. 

lx\  continuing  these  notes  on  the  Cincinnati  Cladocera  and  Ostra- 
coda  'n  is  thought  desirable  to  give  under  each  species  as  complete 
references  as  possible  to  the  American  writers  who  have  described  it. 
To  accpmijlish  this  it  has  been  necessary  to  repeat  a  few  of  the  species 
described  in  my  former  paper.* 

ORDER  CLADOCERA. 
Family  SIDIDAE. 
Genus  Sida,  Straus. 

AV/fl  eiystallinaj O.  F.  Miiller. 

SiJa  crystallina^  E.  A.  Birge,  Notes  on  Cladocera,  1878,  p.  2. 

Sida  itystallina^  .         S.  A.  P'orbes.     On  Some  Lake  Superior  En- 

tomostraca,  1890,  p.  714. 

Sida  frystallina^  .  .  .  E.  A.  Birge,  List  of  Crust.  Clad.  f.  Madi- 
son, Wis.,  1891,  p.  382. 

Family  DAPHNIDAE. 
Genus  Scapholeberis,  Schodler,  1858. 

Seafholeftfris  mucroHata^  O.  F.  Miiller. 

Scapholeberis  mucronata,  .  .  .  E.  A.  Birge.  Notes  on  Cladocera, 
1878,  pp.  8-9;  pi   I,  fig.  7. 

Scapholeberis  mucronota^  .  .  .  S.  A.  Forbes.  On  Some  Lake  Supe- 
rior Entom.,  1890,  p.  712. 


^Notes  Upon  the  Cladocera,   Copepoda,   Ostracoda,   and    Rotifera  of  Cin- 
cinnati.    Bui.  Sci.  Lab,  Den,  Univ.     Vol.  VI,  part  II,  pp.  57-74*  pi.  I,  II. 
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Additional  locality :  In  a  shallow,  sluggish,  grassy  creek ;  Lock- 
land,  O.     September,  1892. 

Genus  Simocephalus,  Schodler,  1858. 

Simocephalus  vetulusy  O.  F.  Miiller. 

Simocephalus  vetulus^         .  E.    A.    Birge.     Notes   on    Clad.,    1878, 

p.  8. 

Additional  locality :  In  a  shallow,  sluggish,  grassy  creek ; 
Lockland,  O.     September,  1892. 

Genus  Daphnia,   Schodler. 

Daphnia  puUxy  O.  F.  MUIler. 

Daphnia pulexi     .    .  .         E.  A.  Birge.     Notes  on  Clad.,  1878,  pp.  11- 

12;  pi.  I,  fig.  II. 

Additional  locality :  During  high  water  in  the  spring  of  1892, 
myriads  of  this  species  were  found  in  a  large  creek  (Mill  Creek).  It 
is  very  probable  that  these  were  washed  into  the  creek,  by  the  flooding 
of  the  ponds  near  its  banks. 

Normally  at  this  place  the  ephippal  females  of  this  species  are 
formed  about  the  middle  of  September.  But  last  June  numerous 
ephippal  females  were  collected  from  small  pools  that  were  rapidly 
drying  up. 

Family  BOSMINIDAE. 
Genus  Bosmina,  Baird,  1850. 

Bosmina  cornutay  Jurine. 

Bosmina  cornuta,         .         .         .         E.   A.   Birge.     Notes  on  Cladocere,   1878, 
p.  15,  pi.  II,  fig,  10. 

This  species  seems  to  be  rare.  I  have  only  encountered  it  once, 
when  I  found  several  in  a  shallow,  grassy  pool  at  Tusculunv,  Ohio. 
Length,  0.256  mm. 

Family  LYNCEIDAE. 

Subfamily  LYNCEINAE. 
Genus  Camptocercus,   Baird,    1851. 

Camptocercus  macrttriis^  O.  F.  Miiller. 

Camptocercus  macrurus,         .         .         .         E.   A,   Birge.     Notes  on    Cladocera, 

1878,  p.  33. 
Camptocercus  macrurus,         .  .         .         C.    L.    Herri ck.       Final    Repoft    on 

Minn.  Crust.,  1884,  p.  83,  pi.  E,  fig.  10. 

The  specimen  here  identified  as  a  member  of  this  species  is 
smaller  than  the  specimens  found  by  Prof.  Birge  in  Massachusetts  and 
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Wisconsin,  and  by  Prof.  Herrick  in  Minnesota,  yet  it  agrees  with 
Prof.  Herrick's  description  in  all  other  respects.  Legth,  0.63  ram. 
Height,  0.42  mm. 

Habitat :     Shallow,  grassy  creek,  Lockland,  O. 

Genus  Lkydigia,  Kurz. 

Leydigia  quadrangularisy  Leydig. 

LeyJigia  quadrangularis^         .  .         E.  A.  Birge.     List  of  Crust.  Clad. 

f.  Madison,  Wis.,  1891,  p.  393. 
Leydigia  quadrangtdariSy         .         ,  C.     L.    Herrick.       Final     Report. 

Minn.  Crust.,  1884,  P*  88,  pi.  H.,  Rg.  4. 

Length,  about  i  mm.     Height,  about  0.5  mm. 

Habitat :  Clifton,  in  large  canal  basin,  on  bottom,  not  abundant. 
July.  Lockland,  shallow,  sluggish,  weedy  creek ;  abundant.  Sep- 
tember. 

Genus  Dunhevidia,  King. 

Dunhri'idia  setiger,  Birge. 

Crepidocercus  sctigevy  ,  .  .  E.  A.  Birge.  Notes  on  Cladocera,  1878, 
p.  26;  pi.  I,  fig.  18. 

Dunfuz'idia  setiger^  .  .  .  C.  L.  Herrick.  Final  Rep.  Minn.  Crust. 
1884,  p.  91;  pi.  F,  fig.  13. 

Dunhci'idia  [crepidocercus)  setiger^  .  .  .  E.  A.  Birge.  List  of  Crus- 
tacea Cladocera  from  Madison,  Wis.;  p.  394;  pi.  XIH,  fig.  20. 

This  species  has  been  encountered  here  but  once.     On  the  28th 
of  August,  1892,  several  were  found  in  a  small  weedy  pool. 
Length  of  female  about  0.43  mm.     Height  of  same  about  0.31  mm. 

Genus  Alona.     Sars,  1862. 

Alona  porrecta^  Birge. 

Alona  porrectOt  .  .  .  E.  A.  Birge.  Notes  on  Cladocera,  1S78,  pp. 
29-30;  pl-  I»  'fig-  16. 

Additional  locality :  Shallow,  weedy,  canal  basin  in  Camp 
Washington. 

Length  of  female,  0.35  mm.     Height,  0.22  mm. 

Alona  glan'alisy  Birge. 

Alona  glacialis,  .  .  .  E.  A.  Hirgc.  Notes  on  Cladocera,  1878, 
pp.  30-31. 

Genus  Pleuroxus. 

PUuroxus  denticukUuSy  Birge. 

Pleuroxus  denticulatusy         .         .         .         F^   A.    Birge.     Notes   on    Cladocera, 

pp.  21,  21  ;  pl.  I,  fig.  21. 
Pleuroxus  denticulatusy         .  E.  A.  Birge.     List  of  Cladocera  from 

Madison,  Wi.s.,  1891,  p.  395;  pl.  XIII,  fig.  21. 
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Additional  locality  :  I^ockland,  O.  Shallow,  weedy,  sluggish 
pool. 

length  of  female  0.44  mm.— 0.54  mm.  Height,  0.32  mm. — 
0.33  mm. 

PUuroxus  ha  mat  us  y  Birge. 

PUuroxus  hamaius,  E.  A.  Birge.     Notes  on  Cladocera,  1878, 

pp.  22,  23;    pi.  II,  figs.   13,  14. 

Additional  locality  -  I^ockland,  O.  Sluggish,  shallow,  weedy 
creek. 

length  of  female  of  Lockland  specimen,  0.5  mm.  Height, 
0.3  mm. 

Genus  Chydorus,  Leach. 

Chyd&rus  sphaerifus^  O.  F,  MUllcr. 

Chydorus  spha^ri€Uf,         .  E.  A.  Birge.     Notes  on  Cladocera,  1878, 

PP-  23»  34;  pl    n,  fig.  19. 

Chydorus  spha^rkus^  Baird,  .  .  .  S.  A.  Forbes.  Some  Lake  Supe- 
rior Entomostraca,  1890,  p.  7  2. 

Length  of  female.  0.5  mm.     Heio;ht,  0.43  mm. 

Additional  locality  :     Shallow,  sluggish,  grassy  creek,   Lockland. 

ORDER  OSTRACODA 

Family  CYPRIDID.4':. 

Gencs  Cypria,  Zenker. 

Cypria  iner/uiualua,  sp.  n. 

[Plate  I  ;  Figs,  i,  8.] 

Shell  ineqiiivalve,  one  valve  overlapping  the  other  in  front. 
Valves  glossy,  finely  pubescent. 

In  fresh  specimens,  near  the  cephalic  end  of  the  shell,  there  is 
an  irregular  cross  shaped  dorsal  dark  spot,  [fig.  i,  2],  the  arms  of 
which  extend  latero  ventrad  along  each  valve  for  about  one  half  the 
height  of  the  valve.  Near  the  caudal  extremity  of  the  shell  there  is 
another  irregular  dorsal  dark  spot.  This  spot  is  somewhat  fan  shaped, 
with  the  expanded  portion  directed  caudad.  Occasionally,  on  the 
ventral  surface,  about  one  third  the  length  of  the  valve  from  the 
cephalic  extremity,  a  small  dark  spot  is  seen.  In  fresh  specimens 
these  markinj^s  are  very  pronounced  ;  but  in  alcoholic  specimens, 
they  are  usually  more  or  less  obscured. 

Viewed  from  the  side  [fig.   i]  the  shell  is  suNreniform,  higher 
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near  the  middle.  It  is  about  twice  as  long  as  high.  Dorsal  margin, 
feebly  convex;  cephalic  margin,  convex;  ventral  margin,  nearly 
straight,  slightly  concave  in  the  middle;  caudal  margin  convex. 

Viewed  from  above  [fig.  2]  the  shell  is  sub-elliptical,  inequivalve, 
one  valve  overlapping  the  other  in  front  Shell  widest  near  the  mid 
die.  Cephalic  extremity  about  as  wide  as  the  caudal.  All  margins 
convex.     Hinge  line  straight. 

Viewed  from  below  [fig  3]  shell  presents  the  same  outline  as 
when  viewed  from  above,  but  the  line  of  contact  of  the  two  valves  is 
sinuated. 

Viewed  from  the  end,  the  shell  is  oval,  widest  in  the  middle, 
ventral  margin  about  as  wide  as  dorsal. 

Antennules  typical  for  the  genus. 

Antennae  of  female  [fig.  4]  composed  of  four  joints,  the  joints 
diminishing  in  size  from  the  most  proximal  to  the  most  distal  joint. 
The  most  proximal  joint  bearing  at  about  the  middle  of  its  ental 
margin  a  long  seta.  The  next  joint  bears  at  about  the  middle  of  its 
ental  margin  the  usual  biarticular  sensory  hair  and  at  its  disto- ental 
angle  a  moderately  long  plumose  seta,  this  seta  extends  to  about  the 
base  of  the  terminal  claws.  From  the  base  of  the  penultimate  joint 
arise  five  very  long  non-plumose  setae,  these  setae  extending  far  be- 
yond the  tips  of  the  terminal  claws.  At  the  middle  of  its  ental 
border  this  joint  bears  a  short  seta  and  opposite  this  on  the  ectal  bor- 
der there  is  a  slightly  longer  seta.  From  the  disto-ental  angle  of  this 
joint  arise  two  short  seta.  From  the  ectal  half  of  its  distal  margin 
arise  two  long  claws;  one  of  these  claws  extends  beyond  the  tip 
of  the  claws  springing  from  the  terminal  joint,  while  the  other  extends 
nearly  to  the  tip  of  those  claws.  At  the  extremity  of  the  terminal 
joint  there  are  two  large  claws  and  two  short  setae  ;  one  of  these  seta 
is  located  at  the  disto-ental  angle  and  the  other  at  the  disto-ectal 
angle  of  the  joint. 

First  foot  of  female  [hg.  5]  long  and  slender,  composed  of  five 
joints.  The  most  proximal  joint  large,  the  broadest  of  all.  The 
next  joint  the  shortest  of  all.  The  anti  pen  ultimate  joint  about  as  long 
as  the  most  proximal,  but  more  slender.  From  the  margin  of  this 
joint  arise  two  short  setae.  From  the  disto  caudal  angle  of  this  joint 
arises  a  long  seta  which  extends  to  beyond  the  base  of  the  terminal 
claws.  From  near  the  disto-cephalic  angle  of  this  joint  arises  a  short 
seta.  Along  the  cephalic  margin  of  the  penultimate  joint  there  is  a 
longitudinal  row  of  fine  hairs.  From  the  disto  caudal  angle  of  this 
joint  arises  a  seta  medium  length.     From  the  extremity  of  the  terminal 
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joint  arises  a  long  claw ;  this  daw  is  much  longer  than  the  joint  and 
appears  to  be  composed  of  two  portions ;  a  short  proximal  and  a  long 
distal  portion.  From  the  cephalic  margin  of  the  proximal  portion 
arises  a  short  seta. 

Second  foot  of  female  [fig.  6]  composed  of  four  joints,  the  joints 
diminishing  in  size  from  the  most  proximal  to  the  most  distal  joint. 
The  most  proximal  joint  bears  at  about  its  proximo-caudal  angle  a 
long  plumose  seta  which  is  as  long  as  the  joint ;  and  from  the  distal 
third  of  its  cephalad  margin  arises  a  somewhat  shorter  seta.  From 
the  distal  fourth  of  the  cephalic  margin  of  the  antipenultimate  joint 
arises  a  seta.  Ftom  a  corresponding  point  on  the  penultimate  joint 
there  also  arises  a  seta.  From  the  extremity  of  the  terminal  joint 
arises  two  long  and  two  short  setae.  The  two  long  setae  are  about  as 
long  as  the  combined  lengths  of  both  the  ultimate  and  the  penultimate 
joints.  The  two  shorter  setae  are  but  little  longer  than  the  terminal 
joint. 

Post  abdomen  [fig.  7]  is  curved,  bearing  one  terminal  claw  and 
at  its  base  a  short  terminal  spine.  On  the  convex  surface  there  is  a 
sub-terminal  claw. 

Verticillate  sac  [fig.  8]  of  male  as  usual  in  this  genus.  It  seems 
to  be  enclosed  by  a  transparent  capsule. 

Length  of  female,  0.52  mm.  Height,  0.36  mm.  Breadth, 
0.26  mm. 

Habitat :  This  little  species  is  very  abundant  here.  The  major- 
ity of  the  ponds  that  contain  either  grass,  water  plants  or  hydrodic- 
tyon,  contain  it.     Found  at  Tusculum,  Clifton,  Mill  Creek  bottoms. 

Genus  Cypris,   Muller. 

CypHs  incongrurnsy         .  Ramdohr  [PI.  I;  fig.  9,  16;  pi.  II,  fig.  17,  21.] 

Cypris  incongruens,         .         .         .         G.  S.  Brady.     Recent  British  Ostracoda, 

PP,  362,  363  ;  pi.  XXIII,  figs.  16,  22. 
Cypris  ificongrutus^         .         .         .         G.    S.    Brady   and    Alfred    M.    Norman. 

Mon.  of  Marine  and  Kresh  Water  Ost.  of  N.  At.  and  N.  W.  Europe;  Part 

I'  PP-  73»  74;  pl-  ^^^  figs-  8'  9- 

The  American  representative  of  this  species  is  almost  an  exact 
counter[)art  of  the  European  species.  A  comparison  of  the  figures 
given  here  with  those  in  the  monographs  referred  to  above,  will  show 
how  close  is  the  resemblance. 

Length  of  female,  1.^5  mm.  Height,  0.75  mm.  Habitat:  Rare. 
Foimd  in  stagnant  water. 
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CyprU  crenata,  sp.  n. 

[Plate  II,  Figs.  22-32. 

Cypris  s^  (?),         .         .         .         C.  II.  Turner.     Bull.  Sci.  Lab.  Denison  Univ,, 
Vol.  VI,  part  II,  p.  71;  pi.  II,  figs.  11,  13. 

The  shell  is  equivalve,  very  thin,  the  free  margins  of  one  valve 
is  bordered  with  blunt  teeth.  The  ventral  margins  of  both  valves 
bear  hairs.  Shell  reticulated  with  contorted  lines,  the  reticulations 
are  most  distinct  on  the  cephalic  portion  of  valve.  Lucid  spots 
about  nine,  sub-central.  Color,  various  shades  of  greenish  yellow. 
The  caudal  half  of  shell  of  male  appears  to  be  marked  with  concen- 
tric retort  shaped  lines.  Since  the  shell  is  very  thin  this  appearance 
may  be  due  to  the  presence  of  spermatozoa  or  spermatophores  within 
the  shell. 

Viewed  from  the  side  [fig.  22]  the  shell  is  sub-reniform,  highest 
about  the  middle,  cephalic  and  caudal  extremities  about  the  same 
width.  Caudal,  dorsal,  and  cephalic  margins  convex ;  ventral 
margin  nearly  straight,  slightly  convex,  at  the  middle. 

Viewed  from  above  [fig.  23]  the  shell  is  sub-oval,  widest  behind 
the  middle.  Caudal  margin  rounded,  cephalic  margin  bluntly 
pointed.     Hinge  line  sinuate. 

Viewed  from  below  [fig.  24]  same  as  when  viewed  from  above. 
Line  of  contact  of  valves  sinuate. 

Viewed  from  end  [fig.  25]  shell  is  oval,  a  little  higher  than 
wide. 

Antennules  [fig.  25]  and  antennae  as  usual  in  genus  Cypris. 

The  mandible  [fig.  26]  terminates  in  four  large  teeth,  between 
each  two  of  these  teeth  there  is  a  short,  slender  rod.  The  mandibular 
palp  consists  of  four  joints.  The  first  joint  is  very  large,  about  as 
large  as  the  combined  lengths  of  the  other  three ;  it  bears  about  the 
middle  ot  its  dorsal  surface  a  branchial  appendage,  which  in  turn 
bears  four  long  setae ;  and  from  the  distal  fifth  of  its  ventral  surface 
arises  two  long  setae.  The  antipenultimate  joint  is  very  short ;  from 
the  distal  half  of  its  dorsal  surface  arises  two  long  setae  and  one  short 
one.  The  penultimate  joint  is  long  ;  from  its  disto-dorsal  extremity 
arise  three  long  and  one  short  setae  ;  from  the  disto-ventral  angle  of 
the  shell  arises  two  short  setae.  The  terminal  joint  is  very  narrow 
and  about  as  short  as  the  antipenultimate  joint ;  at  its  tip  it  bears  four 
short  claws. 
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The  first  foot  [fig.  27]  of  male  is  composed  of  four  joints.  The 
most  proximal  joint  is  large.  The  antipenultimate  joint  is  about  as 
long  as  the  preceding  joint.  From  its  disto-caudal  margin  arises  a 
medium  sized  seta;  and  from  its  disto-cephalic  margin  arises  a  som:?- 
what  smaller  seta.  The  terminal  joint  is  about  the  same  size  as  the 
penultimate.  From  its  disto-caudal  margin  arises  a  medium  sized 
seta  and  a  small  spine ;  from  its  disto-cephalic  margin  arises  a  very 
short  spine.  From  the  distal  end  of  joint  arises  a  long  claw  ;  trie 
claw  is  about  as  Ion?  as  the  combined  lengths  of  the  three  distal  joints. 
The  claw  is  composed  of  a  short  basal  and  a  long  terminal  portion. 
At  the  disto-caudal  portion  of  the  basal  joint  of  claw  there  is  a  short 
seta;  at  the  disto-cephalic  margin  of  the  same  joint  there  is  some- 
what smaller  seta.  A  row  of  fine  hairs  extends  along  the  middle  por- 
tions of  the  caudal  margin  of  the  terminal  joint  of  the  claw. 

The  second  foot  of  the  male  [fig.  25]  is  composed  of  three  joints. 
The  antipenultimate  joint  is  medium  sized.  From  about  the  mid- 
dle of  this  joint  arises  a  median  seta ;  and  from  tlie  disto-*  audal 
margin  a  long  seta.  The  penultimate  joint  is  the  longest  joint  ;  fn  »ni 
its  disto-cephalic  margin  arises  a  median  spine.  'J'he  terminal  joint 
is  about  as  long  as  the  antipenult ;  from  the  middle  of  iis  cephalic 
border  arises  a  short  seta  ;  from  its  tip  arises  a  short  seta ;  from  its  tip 
a  more  or  less  curved  short  claw  and  a  median  seta. 

The  post-abdomen  [fig  29]  of  male  is  curved.  At  its  tip  there  is  a 
long  claw  and  a  short  seta.  Entad  of  this  terminal  claw  is  another 
long  claw  ;  further  entad  arises  a  short  seta.  Post-abdomen  of  female 
is  straighter,  otherwise  the  same. 

In  the  male  there  is  a  pair  of  verticillate  sacs  [fig.  30].  From  the 
distal  extremity  of  each  arises  a  vas  deferens.  Length  of  sac,  0.35 
mm.;  width,  o.ii  mm.  The  co])ulative  organ  of  male  consists  of 
distinct  halves,  each  half  of  which  is  composed  of  a  large  basal  and 
a  small  terminal  portion.  The  basal  portion  of  each  division  receives 
at  its  proximal  end  a  vas  deferens.  Length  of  copuLuive  organ,  0.37 
mm.      Width,  o.  1 1  mm. 

Length  of  female,  1.23  mm.  Height,  0.63  mm  Width,  0.60 
mm.  Length  of  male,  1.14  mm.  Height.  060  inm.  Width,  0.45 
mm.  Habit:  Ai)nn(lant  in  canal  basin  containing  water  plants  or 
grass.     Clifton,  ('amp  Washington. 
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II.     Late  Larval  History  of  Cypris  Heuricki,  Tur. 

[Plate  I,  fig.  33-39;  plate  II,  fig.  40-42.] 

Historical. — As  far  as  I  can  discover  we  are  indebted  to  Profes- 
sor C.  Claus,  for  all  we  know  about  the  development  of  the  Ostraco- 
da. *  His  researches  upon  Cypris  ovum  [Cypria  opthalmica  (J urine) 
Brady]  led  to  the  discovery  that  ihis  form  passes  through  nine  larval 
stages.  This  Cypria  escapes  from  the  egg  as  a  free  swimming  nau- 
plius ;  but  the  nauplius  differs  from  the  typical  nauplius  in  two  im- 
portant particulars :  The  animal  is  enclosed  in  a  bivalve  shell  and 
none  of  the  appendages  are  biramous.  In  the  second  stage  the  man- 
dible attains  its  adult  form  and  the  first  pair  of  maxillae  and  the  first 
pair  of  feet  appear.  The  maxilla  resembles  somewhat  a  phyllopod 
appendage.  In  the  third  stage  no  essential  change  occurs.  In  the 
fourth  stage  the  first  pair  of  maxillae  attain  their  final  form  and  the 
second  pair  of  maxillae  appear.  The  rudiment  of  the  post-abdomen 
is  also  vjiible.  In  the  fifth  stage  the  second  pair  of  maxillae  develop 
a  blade  and  function  as  an  ambulatory  organ.  In  the  sixth  stage  the 
second  pair  of  maxillae  lose  their  ambulatory  function,  and  at  the 
same  time  the  second  pair  of  feet  is  formed.  In  the  seventh  stage  all 
appendages  have  attained  about  the  permanent  form.  The  next  two 
stages  arc  characterized  chiefly  by  internal  changes. 

In  this  connection  it  is  not  intended  to  discuss  the  early  stages  of 
Cypris  Htrricki.  These  remarks  will  be  confined  to  what  corresponds 
to  the  seventh  to  ninth  ecdyces  of  Cypria  opthalmica^  J  urine.  Not 
only  that,  but  the  remarks  will  be  restricted  to  the  external  morpholo- 
gy. It  is  hoped  to  discuss  the  internal  anatomy  in  a  subsecjuent 
paper. 

The  earliest  stage  here  discussed  has  been  compared  to  the 
seventh  stage  of  cypria  opthaimica,  J  urine,  because  in  that  stage  the 
appendages  have  attained  about  their  permanent  form ;  but  it  must 
not  be  supposed  that  in  this  Cypris  there  are  only  two  subsequent 
larval  stages.     These  stages  are  tabulated  in  the  following  table  : 


'  Zur  Kenntnis  dcr  Jungfiiformen  von  Cypris  oium.  Zeit.f.  Tiiss.  Zool.  Hd. 
XV,  1865. 

Beitrage  zur  Kenntnis  (L  Ostracoden.  Entwicklunjjsgcschicte  von  Cy/ris 
07't4m,  Schriften  d,  Gesell.  zur  Bcfordi-run^^  d.  ^t'sttmm.  Xiitur-u'iss.  zu  Marburg^ 
Vol.  IX,  1868. 

Untersuchungen  zur  Erforschung  der  genealogischeii  (irunlagc  de»  Crusta- 
ceen  Systems.     Wien  1876. 
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TABLE  I. 


Stages. 

Length 

Height 

Position  of  Dorsal  Hump,  etc 

Fomt  of  Post-abdonien . 

A 

0.90  mm. 

0.57  mm. 

Some  distance  in  front  of  middle. 
Teeth  on  caudal  margin   of  shell. 

Rudimentary  ;  fewer 
spines  than  in  adult  ; 
terminal  about  as  long 
as  or  longer  than  re- 
mainder of  the  ap- 
pendage. 

B 

1.32  mm. 

to 
1.38  mm. 

0.71  mm. 

to 
0.84  mm. 

Approaching  middle. 
Teeth  on  shell  much  larger. 

Form  normal;  num- 
ber of  spines  normal; 
ratio  of  the  length  of 
the  post  -  abdomen 
greater  than  in  adult. 

C 

1.98  mm. 

1.20  mm. 

Near  the  middle. 
Teeth  on  shell  Urge. 

Ratio  of  the  length 
of  terminal  spine  to 
the  length  of  post- 
abdomen  more  nearly 
normal  than  in  B. 

D 

« 

2.79  mm. 

1.64  mm. 

At  middle. 

Teeth  disappearing. 

About  as  in  adult. 

Adult. 

3.00  mm. 

At  middle. 

No  teeth  on  shell 

In  Cypria  opthalmica  ( Jurine )  Clans  found  that  by  the  time  the 
seventh  stage  was  reached,  the  shell  had  practically  assumed  its  final 
form.  In  the  form  here  described  there  are  pronounced  differences 
between  the  earliest  stage  here  considered  and  the  adult. 

In  the  adult  of  Cypris  Herricki,  the  dorsal  border  of  the  shell  is 
almost  uniformly  convex  and  the  cephalic  border  of  the  shell  is  about 
the  same  height  as  the  caudal.  In  stage  A  [fig.  33],  however,  the 
shell  is  highest  near  the  cephalic  extremity,  and  the  cephalic  border 
of  the  shell  is  higher  than  the  caudal.  As  the  animal  passes  through 
stages  B  to  1),  the  highest  point  of  shell  moves  gradually  towards  the 
middle  and  the  height  of  the  caudal  margin  of  the  shell  approaches 
more  and  more  the  height  of  the  cephalic  margin. 

Ih  the  adult  Cypris  Herricki,  the  caudal  margin  of  the  shell  is 
entire.  But  in  stage  A,  the  caudal  margin  of  the  shell  is  bordered 
with  minuV^  teeth  [fig.  34].  In  this  stage  the  teeth  are  quite  small 
and  might  easily  be  overlooked;  but  in  stage  B  [  fig.  35  ],  these  teeth 
have  become  '«ry  conspicuous.  Indeed,  they  are  the  characteristic 
feature  of  the  s'lell.  These  teeth  are  present  throughout  stage  A  to 
D,  but  in  stage  .)  they  have  begun  to  disappear.  In  the  adult  stage 
there  is  no  trace  of  these  teeth . 
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A  careful  study  of  the  adult  shows  that  the  shell  is  covered  with 
hairs.  These  hairs  are  very  conspicuous  in  stage  A.  The  shell  of  the 
adult  is  marked  with  very  conspicuous  dark  bands. 

An  effort  has  been  made  to  discover  at  what  period  these  bands 
appear,  and  to  see  if  they  conform  to  the  rules  laid  down  by  Professor 
Einier.  The  characteristic  bands  on  the  shell  may  be  present  in  any 
stage  from  A  to  the  adult;  and  when  they  are  present  they  do  not 
differ  essentially  from  the  markings  on  tiie  adult.  The  chief  points  of 
difference  being  variations  in  the  width  of  the  bands.  In  all  examples 
of  stages  C  and  D  examined,  these  characteristic  markings  were 
found ;  but  in  stages  A  and  B,  they  were  occasionally  absent.  An 
examination  of  figure  35  will  show  that  some  of  these  bands  are  longi- 
tudinal while  others  are  oblique. 

Professor  Eimer  has  attempted  to  establish  the  followmg  rule  for 
the  formation  of  oblique  markings  on  animals.^  Oblique  markings 
first  appea'  as  longitudinal  lines.  These  lines  become  resolved  into 
dots,  these  dots,  in  turn,  rearrange  themselves  in  oblique  lines.  If 
these  laws  were  applicable  to  the  markings  on  Cypris  Herricki^  in 
stages  A  and  B,  where  we  have  some  specimens  with  bands  and 
others  without  them,  we  ought  to  find  some  transition  stages — some 
stages  in  which  the  oblique  markings  were  represented  either  by  par- 
allel lines,  or  by  series  of  dots.  But  such  is  not  the  case.  The  shell 
is  either  unmarked  by  bands,  or  both  oblique  and  longitudinal  bands 
are  present. 

As  stated  above,  in  stage  A  the  appendages  have  practically 
assumed  their  permanent  form.  The  post-abdomen  is  a  notable  excep- 
tion. This  appendage  is  quite  rudimentary  ;  not  only  has  it  not  yet 
acquired  the  typical  number  of  setae,  but  the  longest  terminal 
seta  is  as  long  as,  or  longer  than,  the  remainder  of  the  post-abdomen. 
This  great  relative  length  of  the  terminal  seta  is  due,  not  to  an  over- 
development of  the  seta  ;  but  to  an  under-devolopment  of  the  body  of 
the  post-abdomen.  That  the  post-abdomen  appears  to  be  the  last 
appendage  to  development  is  rendered  more  striking  by  the  discovery 
of  C.  Claus  that  the  post-abdomen  appears  before  the  formation  of  the 
second  pair  of  legs.  In  stage  B  the  post-abdomen  has  developed 
the  permanent  number  of  setae,  but  the  ratio  of  the  length  of  the 
terminal  seta  to  the  length  of  the  body  of  the  member  is  much  greater 


^  G.  //.  77/.  Eimer,  Organic  Evolution  is  the  Resuh  of  the  Inheritance 
of  Acquired  Characters  According  to  the  Laws  of  Organic  (irowth.  Translated 
by  J.  T.  Cunningham,  1890,  p.  73. 
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than  in  the  adult.     In  passing  through  stages  C  and  D,  the  parts  of 
the  post-abdomen  gradually  assume  the  proportions  of  the  adult. 

Every  precaution  has  been  taken  to  be  sure  that  all  the  stages 
above  described  were  stages  of  one  and  the  same  animal.  A  definite 
number  of  each  stage  were  isolated  in  saucers  of  water  and  a  record 
kept  of  the  number  placed  in  each  saucer,  and  also  of  the  stage  of 
growth  exhibited  by  each  set  at  time  of  isolation.  The  water  used 
was  collected  from  a  pool  which  did  not  contain  any  Ostracodes  which 
in  the  least  resembled  those  under  consideration.  As  a  further  pre- 
caution the  water  was  allowed  to  stand  in  the  laboratory  a  couple  of 
weeks.  The  loss  in  volume  was  replaced  by  river  water,  taken  from 
the  city  hydrant.  I  never  have  found  any  Ostracoda  in  said  river. 
Thus  there  was  no  possibility  of  the  water  containing  the  eggs  of 
Cypris  Herricki,  The  larvae  stages  which  were  placed  in  this  water 
were  examined  from  time  to  time.  In  every  case  the  specimens 
developed  into  the  adult  form. 

The  morphological  differences  between  the  shell  of  stage  B  an  d 
the  shell  of  stage  A,  and  between  the  shell  of  stage  B  and  the  adult 
are  certainly  as  great  as  the  morphological  differences  between  the 
shells  of  closely  allied  species.  The  morphological  differences  be- 
tween stage  A  and  the  adult  are  differences,  not  only  in  the  shell 
structure,  but  also  in  che  structure  of  the  post-abdomen.  And  these 
differences  are  as  great  as  those  between  the  genus  Cypris  and  the 
genus  Cypridopsis.  These  facts  show  that  shell  structure  of  Ostra- 
codes, when  taken  alone,  is  of  almost  no  taponomic  value. 

These  facts  also  have  phylogenetic  significance.  These  various 
larval  stages  are  resting  stages  in  the  development  of  Cypns  Herricki, 
Smce  it  is  true  that  the  ontogenetic  development  of  an  individual  is  a 
rapid  and  compact  re|)etition  of  its  phylogenetic  history,  these  larval 
forms  must  represent  past  stages  m  the  evolution  of  Cypris  Herricki. 
As  has  been  stated  above,  stage  A  corresponds  very  closely  to  the 
genus  Cypridopsis .  The  main  distinction  between  the  genus  Cypris 
and  the  genus  Cypridopsis  is  the  difference  in  the  form  of  the  post- 
abdomen.  In  the  genus  Cypridopsis  the  body  K^i  the  post-abdomen  is 
but  slightly  devel  )ped,  while  the  setae  are  quite  long.  In  stage  A,  in 
the  larval  history  of  Cypris  Herricki  the  post-abdomen  is  in  this 
rudimentary  condition;  thus  it  corresponds  very  closely  to  the  genus 
Cypridopsis.  Not  only  that,  but  the  unhanded  forms  of  this  stage 
correspond  very  closely  to  Cypridopsis  hystrix^  Herrick.^    Indeed, when 


^  C.  L.  llerrick,    Contribution    to    the   Fana    of  the   (iiilf  of    Mexico  and 
the  South,  1887.     p.  30,  pi.  IV,  fig.  6. 
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this  Stage  was  first  encountered,  it  was  supposed  to  be  a  Cypridopsis, 
While  working  at  its  anatomy,  a  specimen  with  the  markings  charac- 
teristic of  Cypris  Herricki  was  discovered.  This  led  to  an  investiga- 
tion of  the  larval  history  of  the  crustacean. 

•  These  facts  give  us  a  very  strong  hint  that  the  genus  Cypris  has 
been  evolved  directly  from  the  genus  Cypridopsis,  Should  future 
research  show  that  all  members  of  the  genus  Cypris  have  a  Cypridoysis 
stage,*  the  discovery  would  give  much  weight  to  the  hint.  And  if,  at 
the  same  time  the  internal  structure  should  prove  to  be  similar,  the 
evidence  would  be  conclusive. 

III.     Ilvocrvptus  spinifer,   Herrick,  not  the  same  as  Ilyocrvp- 

Tus  LONCHREMUS,  Sars. 

In  a  recent  paper'^  Professor  Birge  remarks  that  it  cannot  be 
decided  whether  llyocryptus  spinifer^  Herrick,  is  identical  with  Ilyocryptus 
hngiremusy  Sars.  or  not,  because  none  of  the  specific  characters  of  the 
former  are  mentioned  or  figured.  Evidently  Professor  Birge  has  not 
seen  a  paper  written  by  the  author  of  the  Final  Report  on  Minnesota 
Crustacea,  the  next  year  after  that  report  was  published  ;•*  for  in  that 
paper  the  author  has  not  only  fully  described  and  figured  Ilyocryptus 
spinifer^  Herrick,  but  he  has  also  made  comparisons  between  it  and 
three  then  known  European  representatives  of  the  genus.  For  con- 
venience, I  quote  the  entire  description  : 

'*The  size  varies  greatly,  a  full  grown  female  with  eggs  in  the 
brood  cavity  is  nearly  0.90  mm.  long  and  0.70  mm.  high,  while  a 
smaller  female  measures  0.65  mm.  long  by  0.44  mm.  high.  The 
form  of  shell  is  nearest  like  that  of  /.  acutifrons,  the  height  being  less 
than  in  /.  sorJidus^  and  the  angle  between  the  ventral  and  posterior 
margins  less  than  in  J.  a^/is.  The  entire  length  of  the  post-abdomen 
in  the  large  female  is  0.56  mm.  measured  to  the  base  of  the  caudal 
stylets,  of  which  length  0.168  mm.  pertains  to  the  claws.  The  width 
of  the  post-abdomen  is  but  0.14  mm.  Thus  it  is  evident  that  the 
proportions  of  the  post-abdomen  differ  greatly  from  any  of  the 
other   s|>ecies,  it  being  very  long  and  narrow.     The  terminal    claws 


^  It  must  be  remembered  that  Cypris  ai'um  Claus  is  a  member  not  of  the  genus 
Cypris y  but  of  the  genus  Cypridopsis. 

*List  of  Crustacea,  Cladocera  from  Madison,  Wis.,  1891.     p.  393. 

'  C  L.  Herrick — Mud-inhabiting  Crustacea.     Bulletin  of  the  Scientific  Lab. 
of  Denison  University.     Vol.1,  1885;  PP-  39*4'  5  pl-  I^»  ^gs*  '"3» 
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are  exactly  as  in  /.  agilis,  having  two  small  basal  spines  and  a  few 
sharp  serrations  near  the  apex,  anteriorly.  Near  the  base  of  the  claw 
is  a  cluster  of  small  spines  of  two  sizes,  then  begins  a  series  of  about 
sixteen  lateral  teeth  averaging  0.02  mm.  in  length  and  extending  to 
the  sides  of  the  anus.  Above  this  point  the  contour  of  the  margin  is 
convex  and  is  ornamenred  with  nine  spines  twice  as  long  as  the  pre- 
ceding. Then  follow  the  prominences  which  bear  the  long  and  sim- 
ple caudal  setae.  Besides  the  above  mentioned  spines  there  are  four 
spines  on  either  side  upon  the  lower  posterior  angle  of  the  post-abdo- 
men which  are  four  times  as  long  as  those  of  the  previously  men- 
tioned continuous  series  (i.  e.  0.08  mm.)»  \bove  the  abdomen  is 
hirsute  or  thorny  as  in  /.  af^ihs,  and  the  process  for  closing  the  brood 
sac  is  similar.  It  will  be  seen  that  the  post-abdomen  differs  in  arma- 
ture as  much  as  in  form  from  the  other  species.  From  /.  sordtdus  it 
differs  in  the  following  points  :  The  claws  are  not  pectinate  behind, 
but  are  serrate  in  front,  the  anal  opening  is  higher  and  the  details  of 
the  spines  vary  ;  from  /  acutifrons  it  differs  in  that  the  claws  are  not 
pectinate,  neither  is  there  a  spine  in  front  of  the  claws,  and  the  anus 
is  not  terminal ;  from  /.  agiiis  it  differs,  in  that  the  shape  is  different, 
there  are  fewer  enlarged  spines,  and  the  shape  of  the  nine  spines 
above  the  anus  is  different.  The  head  is  conVex,  resembling  /.  sor- 
didus  most  nearly,  but  the  antennules  are  much  longer  and  more  slen- 
der than  in  any  other  known  species.  They  are  0.17  long  and  about 
0.016  mm.  wide,  while  the  longest  seta  is  0.084  ^ong.  The  antennae 
are  almost  exactly  as  in  /.  sordidus.  The  labrum  has  the  usual  shape, 
as  have  the  jaws  and  other  appendages.  The  margins  of  the  shells 
are  ornamented  with  spines  simply  pectinate  or  barbed,  as  in  /.  agiiis. 
In  /.  sordidus  these  spines  are  variously  branched  and  in  that  form 
alone  of  the  European  species,  according  to  Kurz,  is  there  a  failure  to 
perfect  the  moult ;  in  our  species,  which  has  simply  pectinate  setae, 
the  old  coverings  are  all  but  uniformly  retained.  The  spines  of  the 
lower  posterior  margin  are  from  0.16  mm.  to  0.20  mm.  long." 

Since  we  have  a  full  description  of  llyocryptus  spinifcr^  Herrick, 
we  have  the  data  for  deciding, whether  it  is  ukMitiral  with  llyocryptus 
longiremus^  Sars,  or  not.  To  facilitate  the  comparison  the  following 
table  has  been  com|)iled.  The  characteristic  s  of  /.  loni^iremus  are  taken 
from  Professor  Hirge's  description  and  illusir;  tion.  The  characteris- 
tics of  /.  spinifcf  are  taken  from  the  above  ([notation  and  the  illustra- 
tions which  accompany  it. 
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TABLE  II. 


Shell  not  perfectly  moulted, 

Both. 

Claw  of  post-abdomen  not  pectinate, 

Both. 

Fine  bristles  in  front  of  the  claw, 

Both. 

Anus  about  midway  post,  border  of  post-abomen. 

Both. 

Marginal  spines  of  shell  nowhere  much  branched. 

Both. 

Upper  spines  af  supra-anal  series  like  remainder, 

Both. 

Elongated  anal  spines  on  either  side,  3  or  4, 
**           *'         "          *«                **    4  or  4, 

I.  longiremus. 
I.  spinifer. 

Antenules  less  than  8  times  as  long  as  brood, 
it         more     *<<*     **       **     **     **      *< 

I.  logniremus.' 
I.  spinifer. 

Antennal  setae  as  long  as  or  longer  than  height  of  shell. 
**           **     about  half  as  long  as  height  of  shell. 

I.  logniremus. 
I.  spinifer. 

Supra-anal  teeth  5-7, 
**      9, 

I.  logniremus. 
I.  spinifer. 

Post-anal  spines  &bout  8, 

<(                               .(                              <(                 Q 

I.  longiremus. 
I.  spinifer. 

Post-anal  teeth  11-12, 
"           •*     about  15, 

I.  longiremus. 
I.  spinifer. 

The  above  table  shows  that  these  two  species  are  very  closely  re- 
lated, yet  there  are  distinctive  points  enough  to  make  them  two  dis- 
tinct species. 

DESCRIPTION  OF  PLATES. 
Plate  I. 


^t'iT'  /• 

Cypria 

inequivaha^ 

sp. 

n.,  Lateral  view,  female. 

Fi^.  2, 

(( 

•  ( 

Dorsal  view,         ** 

Pig'  3' 

<( 

t< 

Ventral  view,       ** 

Fig.  4. 

<( 

(< 

Antenna,               ** 

Pig'  5- 

<( 

(( 

First  foot, 

Fig.  6. 

i( 

(< 

Second  foot,         ** 

Fig.  7. 

(( 

<t 

Post-abdomen,      " 

Fig.  8. 

<( 

<( 

Verticillate  sac,  male. 

Fig.  g. 

Cypris 

incongmtnsy 

Randohr.     Lateral  view,  female. 

Fig.  to. 

(( 

(( 

Dorsal  view                     ** 

Fig.  tt. 

.  << 

(< 

Ventral  view,                   ** 

Fig.  t2. 

(( 

(( 

Antennule,                      '* 

Pig'  /J- 

<< 

<< 

Antenna,                          ** 

Fig.  14. 

(( 

<( 

Mandible,                        ** 

Fig.  IS. 

t< 

K 

First  maxilla,                  ** 

Fig.  j6. 

<c 

<< 

Second  maxilla,              *< 
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Fig.  40.   Cypris  Herricki^  C.  H.  Turner.     Larval  stage  A,  end  view. 
Fig,  41.       "  "  **  "     **     dorsal  view. 

Fig.  42.      •*  '*  «««««.     ventral  view. 

Plate  II. 


Fig.  17. 

Cypris 

incongrtienSy 

Kandohr.     First  foot,  female. 

Fig.  18. 

It 

(< 

Second  foot,  female. 

Fig.  ig. 

(( 

(< 

Post-abdomen,  female. 

Fig.  20. 

(( 

(( 

Portion  of  shell. 

Fig.  21. 

(( 

(< 

Lucid  spots. 

Fig.  22. 

Cypris 

crcnata^ 

sp. 

n.     Lateral  view,  female. 

Pig'  23. 

(( 

(( 

Dorsal 

Fig,  24. 

»« 

t» 

Ventral       *»         «* 

Fig.  24  A 

<i 

End 

Pig'  23. 

<< 

<t 

Antennule,  male. 

Fig.  26. 

<< 

(( 

Mandible,  female. 

Fig.  27. 

n 

<( 

First  foot,  male. 

Fig,  28. 

<< 

(( 

Second  foot,  male. 

Fig,  2g. 

<t 

(t 

Post-abdomen,  male. 

Fig.  JO. 

t< 

(( 

Verticillate  sac,  male. 

Pig'  3'' 

<< 

it 

Copulative  organ,  male 

Pig'  3^' 

t< 

«. 

Portion  of  ventral  margin  of  shell,  female. 

Pig'. 33 ' 

it 

t< 

Stage  A,  lateral  view. 

Pig' 34- 

(t 

(( 

Stage  A,  teeth  on  caudal  margin 
of  shell. 

Pig'  35- 

Cypris 

Herricki. 

.  c. 

H.  Turner..     Stage  B,  Lateral  view. 

Fig-  j6. 

it 

t< 

Stage  B,  Dorsal  view. 

Pig'  37' 

t  i 

<( 

Stage  A,  Post-abdomen. 

Pig'  j«y. 

<i 

<t 

Stage  B;  Post-abdomen. 

Pig'  39' 

(i 

t( 

Stage  B,  Ventral  view. 

THE    ERUCTAVIT,  AN  OLD  FRENCH   PARAPHRASE    IN 

VERSE  OF  PSALM  XLV. 

BY   GEORGE   F.    MCKIBREN,    A.M. 
Presented  before  the  Denison  Sctentifie  Association^  April  22,  i8gj. 

This  i)oem  of  the  twelfth  century,  though  of  unknown  author- 
ship and  mediocre  in  style  and  thought,  may  claim  attention  for  sev- 
eral reasons.  It  is  an  exam  pie  of  the  curious  allegorical  interpreta- 
tion of  the  Bible,  so  prevalent  in  medieval  times.  In  the  numerous 
copies  which  the  popularity  of  the  poem  caused,  it  contributes 
to  the  material  for  studying  the  different  forms  of  the  early  language 
of  France. 

But,  long  before  the  present  interest  in  medieval  life,  thought 
and  speech  had  begun,  the  EnuUivit  was  known  for  another  reason  : 
it  was  comf)osed  under  the  patronage  of  a  royal  personage.  From 
the  opening  lines,  and  from  the  closing  address  also,  (though  some 
copies  lack  both  passages),  it  appears  to  have  been  written  for  Marie 
of  Champagne,  sister  of  Philip  Augustus,  King  of  France.  She  was 
the  literary  patron  of  several  poets.  Chretien  de  Troyes  wrote  for 
her  his  Roman  de  la  Charette.  Quesne  de  B^thune  probably  num- 
bered her  among  the  readers  of  his  lyrics.  At  her  suggestion  Everat 
prepared  a  poetic  translation  of  Genesis,  finishing  the  task  after  her 
death  in  11 98.  Perhaps  a  score  of  years  earlier,  and  also  at  her  wish, 
the  Erudavii  was  composed.  Some  ascribe  it  to  Guillaume  the  Nor- 
man, others,  with  more  reason,  to  Gautier  de  Coinsy,  both  contempora- 
ries of  the  princess  and  writers  on  sacred  subjects. 

The  poem  is  found  in  Mss.  at  Madrid,  Rome,  Vienna  and  Lon- 
don;  but  copies  are  most  numerous  at  Paris,  where  (without  counting 
fragments)  five  are  preserved.  All  these  were  carefully  examined  ex- 
cept the  Vienna  copy.  Eight  or  nine  copies  were  made  from  as 
many  manuscripts,  and  some  of  the  more  important  readings  from 
these  shall  be  compared,  but  no  attempt  shall  be  made  to  restore  the 
original  text.  The  text  here  reproduced,  however,  may  be  consid- 
ered the  oldest  and  nearest  to  the  original  of  all  that  exist,  being  that 
of  Ms.  15606  at  the  British  Museum.  It  is  in  the  Burgundian  dialect, 
in  which  the  j)oem  was  originally  composed,  and  is  assigned  to  the 
thirteenth  century. 

In  the  same  century  and  in  the  fourteenth  were  written  the  Mss. 
that  have  furnished  the  other  copies.     They  were  made  in  parts  of 
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the  then  French-speaking  world  as  far  apart  as  England  and  Southern 
France,  and  offer  many  differences  in  language  and  expression.  As 
to  the  plan  of  the  poem,  however,  they  agree  quite  closely.  This 
may  be  briefly  stated  as  follows :  An  address,  14  lines,  to  the 
**dame  de  Champagne."  The  introduction  pro[)er,  which  alludes  to 
royal  marriage  customs  and  describes  David  as  writing  an  Epithala- 
mium  in  prophetic  anticipation  of  the  nuptials  of  the  Lord  and  his 
Church,  and  as  bringing  his  song  to  the  gate  of  Paradise, — 190  lines. 
The  paraphrase  itself  then  begins,  setting  out  with  a  passage  from  the 
Latin  original  of  the  Psalm,  which  is  then  freely  translated  and  incor- 
porated in  the  dialogue  already  begun  between  the  angel  at  the  gate 
and  the  inspired  poet.  This  dialogue  is  carried  on  a  little  further ; 
thereafter  the  plan  ap[)ears  to  be  merely  to  cite  the  original  Latin  in 
brief  passages  and  to  develop  therefrom  long  and  fanciful  explana- 
tions. The  princely  bridegroom's  sword,  bow,  arrows,  throne,  gar- 
ments; the  bride^s  beauty,  her  ornaments;  the  offspring  of  the  pair; 
are  all  treated  at  length  in  the  characteristic  allegorical  manner.  An 
epilogue,  addressed  to  the  same  person  as  at  the  beginning,  concludes 
the  poem. 

[CHI  COUMENCHE    ERUCTAVIT.] 


I  2 

Une  chanson  que  David  fit,  A  costume  et  a  chose  usee 

Que  nostre  sires  ou  cuer  li  mit,  Tient  chascuns  rois  an  sa  contree, 

Dira  raa  dame  de  Champaigne,  Cant  il  doit  son  fil  marier 

Celi  cui  damedex  enseigne  Ou  il  li  vet  fome  doner : 

Et  espire  de  toz  ses  biens  ;  5  Grant  piece  avant  se  fait  savoir 

Si  qu'en  li  ne  faut  nule  riens,  Qu'il  puisse  a  son  besoingne  avoir 

Ainceis  ja  cui  dire  I'ose  Barons  et  prince  et  chasez, 

I[un]  pou  trop  d'une  sole  chose,  Homages  fiez  et  ligehez. 

Tant  hi  mist  cil  qui  la  cria;  Chascuns  des  sergens  se  porvoit 

Largesce  que  trop  (en)  hia,  10  De  son  servise  an  son  endroit. 

Largesce  et  li  aus  despens  Jugleors  font  soncz  noueauz, 

Metent  cusenson  et  espens  Chansons  et  notes  et  faubleauz. 

Mainte  foiz  ou  gentil  coraige.  Que  droiz  est  que  chascuns  s'atort 
Dex  gart  que  ni  oains[aions]  domaige.     Contre  la  joie  de  lor  cort. 

Lou  jor  de  Noel  au  matin  15  Damedex,  qui  est  rois  et  sire, 

Vos  dit  sainte  eglise  an  latin  Fit  autresi  de  son  empire  : 

Lou  saume  que  jc  vos  comanz,  Ains  que  li  veras  rois  venist. 

Metre  lou  vos  veul  an  romant,  Vot  Dex  que  li  sieglez  sentist 

Si  perrons  prendre  quenque  soit,  L'odor  de  son  avenemant. 

Se  folic  ne  nos  deceit.  20  Si  fit  naitre  une  sainte  gent, 
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Cui  il  monstra  par  son  plaisir 
Ce  qui  estoit  a  avenir. 
Les  prophetes  les  apeloient 
Li  prodome  qui  lor  vivoient, 
5>ainz  homes  et  espiritez.  5 

Des  prophetes  dit  damedex 
Que  cil  seroit  si  tesmoingn, 
Por  qu'il  verroient  de  loig 
Et  nonceroient  sa  venue; 
Par  ce  seroit  la  foiz  crehue  10 

Par  ce  que  li  saint  home  et  saige 
Vindrent  avant  comme  messaige. 
Fait  sainte  eglise  les  avans  : 
Si  lut[lit]  et  chante  les  douz  chans, 
QuMl  mistrent  an  sainte  escriture,       15 
Qui  dirra[durra]tant  com  siegle  dure. 
Trestuit  ansamble  s'acorderent ; 
A  une  voiz  lou  ban  crierent : 
Que  li  fiz  deu  viendroit  a  terre, 
S'ennor  et  son  raine  querre  ;  20 

Sires  seroit  de  tot  lou  mont ; 
Jusques  an  enfer  lou  plus  parfont 
Descendroit  il  la  droite  voie, 
I/en  amanroit  sa  riche  proie, 
Les  anchartrez  et  les  chaitiz,  25 

En  la  joie  de  paradiz. 
Por  vor  seroit  la  proie  grans  : 
Tuit  li  morl  de.  v.  mil  ans 
Que  li  siegles  avoit  dure 
Seroient  lors  asseure  ;  30 

For  que  sa  part  an  relaihdroit 
Li  deables  qui  remaindroit, 
Li  crual  et  li  desloial 
Qui  avoient  tot  jors  fait  mal, 
N*auroient  ja  nul  reconfort  35 

Sens  repentir  jusquez  a  la  mort. 
Ains  seroient  en  sa  baillie, 
Se  li  faroient  compaignie. 
Si  com  recunte  li  escrit 
.1.  des  prophetez  fut  David.  40 

Ceste  chanson  que  ja  escrite 
Trova  il  par  saint  esperite. 
Puis  fut  il  rois  coronez 
.M.ans  ainceois  que  dex  fut  nez. 
Si  par  offri  il  son  servise  45 


Es  noces  Deu  et  sainte  eglise. 

Bien  sot  que  des  ses  heris  seroit 

La  virge  ou  il  s'aombreroit. 

De  ce  n'ot  il  nule  dotance 

Ams  hi  mit  tote  s'esperance ; 

Que  puis  que  Dex  naistroit  de  mere, 

Tuit  serienz  sereur  et  frere ; 

Sauriens  part  an  Taretege 

Por  qu'il  facoit  son  pere  ymaige ; 

Por  vor  bel  homaige  li  fist, 

Cant  an  forme  d'ome  se  mist, 

Et  li  douz  peres  voiremant 

Li  redona  en  chaucemant 

Toz  seoz  qui  sont  de  sa  naissance, 

Por  qu'il  aient  droite  creance. 

Ceste  pais  et  ceste  devise 

Prist  nostre  sire  an  sainte  eglise. 

Et  il  la  redo[n]a  a  doble 

Qu'il  ne  la  do[n]a  pas  de  moble, 

Ains  dona  li  et  son  linaige 

La  gloire  Deu  et  Teretaige  ; 

Et  ele  promit  damede 

Vera  amor  et  charite. 

Ce  saichiez  bien  que  ce  ne  tient 

Qu'a  sainte  eglise  n'apartient. 

Les  nocent  [noces]  furent  atornees 
Par  Gabriel  I'ange  nommees 
An  une  chambre  aute  et  bele : 
Ce  fut  an  la  virge  pucele. 
Leans  vestit  nostre  nature 
Li  rois  de  tote  creature. 
Ne  plus  que  la  virge  sentit 
Que  Dex,  qui  onques  ne  mantit. 
An  son  preciors  cors  se  mist, 
Et  la  voiz  que  li  ahges  dist. 
Ne  sentit  ele  la  naissance. 
Cant  damedex  par  sa  puissance. 
Qui  ert  en  son  benoit  cors, 
S'aparut  antre  nos  sai  fors  ; 
Par  ce  li  fit  ele  serablent 
De  gecine  et  d'acochement. 
Que  li  Juif  contraiious 
Et  Herodes  li  envious. 
Qui  aparceuz  s'en  estoit, 
Es  monstrances  que  Dex  facoit. 
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Li  correust  maintenant  sore. 
Mas  encor  n'estoit  mie  1  'ore, 
Que  dex  devoit  la  mort  s'offrir 
Per  vos  pechiez  espcneir. 

Cant  David  sot  ceste  novale,  5 

Sa  arpe  prit  et  sa  viole, 
Si  commance  sa  chancenote, 
Qui  mont  est  bele  et  sainte  et  note. 
De  latim  I'a  en  romant  traite 
Au  meauz  qui  pet  cil  qui  i'a  faite.      10 
Oaint  [devant]  tuit  bon  clers  dit  ii  bien 
Qu'ii  n'i  a  entrepris  de  rien, 
Fors  la  endroit  ou  rime  faut 
Si  met  lou  mot  qui  autant  vaut. 
Mas  ains  qui  vaigne  au  coramancier,  15 
Vos  contera  por  agencier 
Commant  Dex  li  mostra  sa  glore, 
Si  com  j'a  trove  en  1*  estoire. 

Ou  fin  cuer  ou  David  estoit, 
Qui  en  la  cendre  se  seoit,  20 

Et  avoit  la  haire  vesiue, 
Fort  aspre  ampres  la  char  nue, 
Comme  penanciex  verais, 
Li  vint  dever  lou  ciel  .1.  rais 
Don  la  clarte  suz  li  s'  assist.  25 

En  cele  clarte  li  aprist 
Et  ansoigne  tot  canqu'  il  sot, 
Damadex  qui  faire  lou  pout. 

En  cele  grant  devocion, 
Li  sambia  por  avision  30 

Que  .1.  anges  vint  par  la  lenestre, 
Qui  lou  saisist  par  la  main  dcstre  ; 
Droit  lou  conduit,  ce  ii  lut  vis, 
A  Tanlree  de  paradis. 
Mas  la  porta  trova  il  close.  35 

De  ce  est  il  certainne  chose. 
Que  Dex  hi  avoit  mis  son  ban 
Des  lou  premier  pechie  d'Adan, 
Que  nuls  n'i  anleroil  giniais 
Jusquez  cil  en  feroit  la  pais  40 

Qui  dou  liniaige  Adan  viendroit. 
Qui  lou  pechie  sus  lui  prendroil. 
Et  sou[ce]convenoil  eslre  tel, 
Si  saint  el  si  esperitel, 
Qui  onques  n'eust  enteichie  45 


Ne  cuer  ne  cors  de  bul  pechie. 
He  Dex  I  hons  (tels)  ou  fu  trovez, 
Que  si  fust  fins  et  esmarez  ? 
Entre  nos  ne  fut  il  pas  pris, 
Se  Dex  ne  s'en  fut  antremis 
Ni  ai  si  fim  ne  si  loiau 
Ou  il  n'ait  aucun  pou  de  mau: 
Par  nos  ne  par  nostre  deserte 
Ne  fust  gimais  la  porte  overte  ; 
Ou  siegle  n'ai  home  si  net 
Qui  defformest  pas  lou  guichet. 
Tant  ai  Dex  fait  que  la  porte  ovre 
Celui  qui  est  pris  en  bone  ovre. 

Or  fut  David  toz  antrepris. 
A  cele  porte  I'ot  assis 
Li  anges  qui  partiz  s'en  ere. 
Mont  velontex  trovast  menere 
Qu'il  se  peust  leans  boter. 
Lors  commancai  a  escouter. 
Mas  la  barre  fut  bien  sarree 
Et  li  anges  tenoit  Tespee, 
Qui  refiambeoit  comme  feus. 
De  I'etlorcier  n'estoit  nul  geuz. 
Et  cant  David  s'en  aparceut 
Toz  quoiz  se  tint  qui  ne  se  mut. 
Par  ce  qui  n'osa  apaler, 
Si  commansai  a  violer : 
A  la  corde  toiche  I'arson, 
S'en  commansa  ceste  chanson. 
Eructavit  cor  ffuum  verbum  bonum  ; 
Dico  ego  opera  mea  regi. 

D'une  dossour  a  plain  lou  cuer; 
Ne  puiz  sotTrir  n'en  esse  fuer. 
•Ma  chanson  veul  dire  lou  roi, 
Lou  aut  signor  cui  aim  et  croi. 
Ancor  est  an  sa  chambre  ancloz, 
A  son  desduit,  a  son  repos. 
Sains  esperiz,  ovre  moi  hus: 
Je  chanlera,  s'anlrer  hi  puis  ; 
Se  li  dirai  .1.  son  novel. 
Se  li  rois  I'ot,  mont  li  ert  bel. 
De  cele  part  ou  I 'an  tree  ere 
Revinl  une  voiz  autc  et  fere 
Qui  li  dit  ♦  David,  trai  t'en  sus : ' 
Garde  que  ni  aprochier  plus. 
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Li  rois  se  desduit  et  repose. 

Ne  seroit  pas  secure  chose, 

A  ton  heus  oir  ne  savoir, 

Ce  que  hons  charnez  ne  pet  avoir, 

Ne  pet  savoir  nuls  hons  charnez 

Quex  est  la  joie  esperitez. 

Mas  la  chanson  que  tu  veuz  dire, 

Escri  la- an  chartre  ou  an  cire 

Et  je  ferai  bien  tant  por  toi ; 

Que  je  la  mostrerai  lou  roi 

Se  tu  la  baillez  escrite, 

Bien  li  serai  mostree  et  dite : 

Je  li  dirai  ce  que  tu  diz. 

*Merci,  sire,*  ce  dit  David, 

*  Se  je  leanz  antrez  estoie 
Avec  les  moz  violcroie. 
Juglerrez  suiz  saigez  et  duiz. 
Se  lou  roi  plaisoit  mes  desduiz, 
Ce  sai  je  bien  que  les  sodees 
Me  scroient  mont  grans  donees.' 

IJngua  mea  calamus  scrihae^ 
I  'flociter  scribentis, 

*  Ne  dites  pas  que  je  Pescrive     « 
La  langue  cui  li  cuer  avive 
L'escrira  sans  dois  et  sans  mains, 
Assez  roeuz  que  nuls  escrivains.' 
La  vois  respont  *  Amis,  bel  frere, 
Saichez  por  voir  que  nest  de  mere 
Ne  pet  ceans  matre  lou  pie, 
Ains  seront  quite  li  pechie 
Que  tu  es[as]fait  et  ti  encestre. 
Ni  baier  pas :  ce  ne  pet  estre. 
[Tu  te  travailler  por  noiant.]  * 
David  respont  en  soploiant, 

*  Merci,  beal  frere ;  or  ne  vos  grict, 
Se  ciz  chaitiz  a  Puis  se  siest : 

Sai  defors  me  co[n]vient  atandre, 
Cant  je  verra  lou  roi  descendre. 

■ 

Tost  aura  faite  ma  besoinne, 
Se  mes  pechiez  ne  m'en  esloigne.* 
I^a  voiz  li  dit,  *  Trop  demorriez, 
I>avi,  se  tant  hi  atandiez. 
Atandre  ne  te  vaudroit  rien 
Jusqu'  au  terme  que  tn  sez  bien : 
Devant  .vii.  et  .xiil.  anz 
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N'istra  li  rois  fors  de  ceanz. 

Tu  ne  porroies  tant  soffrir. 

Ains  te  coviendra  a  morir, 

Ausi  com  tuit  li  autre  font. 
5  Si  en  iraz  la  ou  il  vont 

En  enfer  ert  t'arme  saisie ; 

Mas  la  ne  remainra  ele  mie : 

Cant  mes  sires  li  rois  ira. 

An  enfer  qu'il  desconBra, 
10  Et  tu  orraz  sa  douce  vois. 

Apres  ce  qui  ert  mis  an  crois 

Avec  les  autres  t'an  vanras. 

Bien  sai  que  ja  ni  reraaindras. 

Or  ser  lou  roi  et  si  li  proie 
15  Qu'il  t'an  ramoint  avec  sa  proie.' 

Mont  vient  Davi  a  grant  mervoille 

De  ceie  vois  que  li  consoille ; 

Noveauz  consot  dou  cuer  li  muet. 

Qu'or  set  il  bien  qu'antrer  ni  pet ; 
20  Encor  parole  a  son  huissier. 

Si  lou  commance  a  losaingier. 

*  Beau  sire,  .1.  pou  me  conforte : 

Por  Deu,  antrove  moi  la  porte. 

Si  verra  en  cele  charte 
25  Commant  li  gloriouz  Biz  De 

Viendra  por  naissance  novelle, 

En  la  sainte  dame  pucele  ; 

Qui  doit  estre  de  mon  lignaige, 

Si  com  tu  m'as  mis  en  coraige.' 
30  Cant  David  ot  ce  mot  fine, 

Soplemant  ai  lou  chief  cline 

Jointes  les  mains  en  bas  se  tient 

Estez  vos  qu'  .1.  grans  escroiz  vient 

Et  apres  I'escrois  espartit. 
35  Mas  la  chartez  n'en  departit 

Jusquez  tant  que  li  anges  vint. 

Qui  por  la  destre  main  lou  tin. 

Si  se  leva  sus  des  .11.  piez, 

Et  cant  David  se  fut  dreciez 
40  S'esgarda  tout  et  descovert 

Que  Dex  li  ot  son  heus  overt. 

Ne  je  ne  autres  ne  puis  dire 

La  grant  joie  ou  sez  cuers  se  mire. 

Bien  nos  quenoist  et  devis 
45  La  grant  joie  de  paradis 
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Si  en  sai  tant  por  iVscriture 
Qui  les  doutances  asseure. 
Bien  lou  puiz  dire  sens  mentir 
Cil  cui  Dex  I'a  donee  sentir  ;* 
Que  ou  siegle  n'est  joie  si  grant 
Qui  vers  celi  na  soil  neant. 

Leans  furent  totes  portraites 
Les  noces  que  Dex  ai  or  faites 
Ou  premier  chief  de  sainte  eglise, 
Qui  delez  lou  roi  est  assise. 
Fut  nostre  dame  coronee, 
Cui  nostre  sires  avoit  donee 
Sus  toz  Tenour  et  la  corone, 
Por  ce  qu'en  sa  digne  persone 
Avoit  Dex  lou  siegle  refait 
Et  a  sa  sainte  gloire  atrait. 
Cil  qui  sauf  furent  et  seront 
Jusqu'  al  derrer  jor  dou  mont 
Li  aparirent  tuit  devant, 
Ausi  com  cil  fussaint  vivant ; 
Et  David  lez  voit  et  escoute. 
Mont  par  hi  avoit  bale  rote. 
Moyses  nos  dit  et  ensoigne 
Que  nuls  ou  siegle  ne  se  feigne  : 
A  bien  faire  soient  tuit  preu. 
Or  loii  fassons,  car  lou  vos  leu.^ 
La  letre  nos  dit  et  devise 
Que  jusqu'al  jor  dou  grant  joise 
Ai  Dex  overte  sa  maison. 
Car  si  qui  ai  senz  et  raison, 
Qui  jamais  ni  recevrera, 
Qui  juscju'al  lors  ni  entrera. 
Damedex  dit  an  I'avangile, 
Ou  il  n'ai  faucete  ne  guile, 
Que  lors  sera  la  cort  pleniere 


lO 


»5 


20 


25 


30 


35 


1.  In  most  MsM.  there  follow  here  these  six 
lines,  taken  from  the  Mailrid  copy  : 
n'autre  joie  ne  li  souvlent, 
Tot  a  quant  (pie  il  li  covient ; 
(iue  nuH  ne  li  porroit  aydier  aq 

A  penser  ne  a  souhaidier, 
Ne  rieii  ne  p(»rroit  deniander 
Qui  li  svwnt  couMeil  doner. 

'2  Kant  uum  ni  puet  prendre  Hon  lieu 

—Madrid  Ms. 
f^i  puet  bien  perdre  son  leu. 

— PariM,  Arsenal  Library,  Ms.  3518. 
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Et  la  joie  fine  et  antiere. 

Ce  nos  dit  la  letre  et  la  glose : 

C  apres   si  tient    une    [nule]    autre 
chose.* 

Leans  en  cele  sainte  gloire 

Sera  la  joie  et  la  baudoire, 

Et  cil  qui  remaindra  defors 

Aura  perdu  e  arme  et  cors. 

Qui  en  joie  et  en  lioce, 

N*est  mervoille  sor  [se]  il  s'adrace 

A  faire  ce  qu'  autre  gent  font. 

David  meisme  s'en  semont 

De  chanter  et  de  faire  joie. 

Mont  deserre  que  li  rois  I'oie. 

La  voile  a  faite  et  agence, 

L'arcon  a  trait,  les  mos  commance. 

l^u  roi  Tot  premeremant, 

Et  puis  la  roine  aussimant. 

De  chascun  dit  ix  vers  antiers 

Et  li  rois  I'ot  raont  velontiers. 

Speciosus  forma  pre  filiis  hominum. 
Precios  rois,  clere  figure, 

Beauz  suz  trestote  creature, 

A  vos.  sire,  ne  se  prent  nuls: 

Beaus  par  defors  et  desans  plus. 

Et  en  cele  beaute  abile 

La  vertuz  dou  saint  esperite. 

Ce  est  lou  temple  Deu  lou  pere 

Que  por  ce  naislre  vot  de  maire. 

Bcas  sire  et  viendrez  anlre  nos 

Que  Dex  se  mostrera  en  vos. 
Diffusa  est  gratia  in  labiis  tuts. 
La  vostre  sainte  bele  boiche, 

Don  la  vohiz  ist  qui  les  cuers  toiche. 
Plains  de  dossour  el  de  grace. 
Qui  tot  lou  monde  rassolace, 
Issi  puisse  nos  cuers  toichier. 
Que  vers  vos  nos  face  aprochier. 
Ce  est  la  fontaigne  et  la  doiz 
De  quoi  sordra  la  sainte  voiz, 
Don  sainte  cglise  ert  replenie 
Et  conformee  et  estaublie. 


1  (iue  npres  ce  iert  la  porte  close. 

—Rome,  Vatican  Library,  Ms.  1682, 
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Proptfrea  betudixit  te  Deus  in  etemum . 

Por  la  bonte  qui  en  vos  tH 
Ne  vos  est  pas  donee  aprest 
L'oDour  et  la  beneissons 
Qui  est  an  vos  e  an  vos  nons.  5 

Benois  estes  et  serois 
Suz  quanquez  vos  beneirois, 
Et  ert  beneissons  anterine 
Qui  ja  n'aura  fin  ne  termine. 
Et  bele  ert  la  senefiance  :  10 

Bien  il  devons  avor  creance, 
[Quant  It  ange  se  monstreront, 
Qui  de  la  jote  chanteront.]  * 
3eas  serois  et  sans  totes  taicbe, 
Lors  que  vos  gerroiz  an  la  croiche,     15 
Cant  la  grant  beaute  ou  vos  estes 
Aparcivront  les  mues  bestes. 
Vostre  aparicion  ert  bele, 
Cant  V  estoille  viendra  novele ; 
Qui  de  si  grant  clarte  luira,  20 

Que  les  .111.  rois  en  conduira 
De  la  contree  d'  oriant 
A  vostre  pie  en  Belleant. 
Quant  la  verges,  relievera, 
Qui  au  temple  vos  ofTrera,  25 

Bele  ert  cele  processions 
Ou  mes  sires,  Sains  Simeons, 
Vos  portera  autre  ses  bras ; 
Si  dira  toz  li  solaz 

Et  la  gloire  du  mont  venue  30 

Qui  tant  ai  este  atandue 

Li  baptoismes  resera  beaus, 
Cant  la  [voiz]  vos  reviendra  des  ceaus, 
Et  Sains  Jebans  en  tremblera 
Qui  suz  lou  chief  vos  versera.  35 

Li  bons  batitres  [a]  en  sa  main 
I^  sainte  aigue  dou  flu  Jordain. 
An  Taigue  antrera  tel  vertu, 
Qui  recevra  vostre  cors  nu. 
Qui  puis  en  serai  bautisiez  40 

Lavez  sera  de  toz  pechiez. 

Apres  la  aige  de  .xxx.  anz 
Sera  vostre  beatez  mont  granz. 


1  Supplied  from  Paris  and  BCadrid  oopiet.  45 
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Cant  vos  feroiz  les  mors  revivre 
Qui  saudront  suz  sain  et  delivre 
Meseauz,  aveuglez,  sorz  et  muz 
Garroiz  vos  toz  par  vos  vertuz. 
Por  suz  la  mer  irois  a  pie 
Si  que  ja  ne  Taures  moillie 

Mont  por  seroiz  beaz  a  la  cene 
Lou  geudi  la  grant  semeine. 
Cant  vos  seroiz  a  vostre  table. 
Lou  pain  dou  ciel  esperitable 
Recivront  de  vos  li  apostre. 
La  mendre  part  an  sera  vostre 
Cant  sainte  eglise  aura  I'estraine 
De  vostre  gent  cors  en  demaine, 
Qui  ert  sacrez  autre  nos  mains 
Mont  sera  preciors  se  pains 
Ja  ne  faudra  a  vostre  ahue 
Lou  jor  qu'ele  en  sera  pahue. 

Mas  la  beate  qui  tot  esclaire 
Aurez  vos  an  mont  es  Calvaire 
La  sacrerez  vos  lou  servise 
Qui  puis  ert  faiz  an  sainte  eglise. 
La  voire  crois  ert  li  autex 
Ou  recevra  li  pere  Dex 
De  vostre  bel  cors  TofTerande, 
Por  nos  forfaiz  feroiz  Tamande, 
Qui  nos  getera  de  prison 
Et  conduira  a  garison. 

Totez  les  autres  passera 
La  beautez  qui  en  vos  sera. 
Cant  vos  viendroiz  de  mort  a  vie^ 
Que  vostre  char  ert  reflorie : 
Ce  est  vostre  robe  novele. 
Qui  suz  totez  beate  ert  bele, 
Lors  aurez  vos  morte  la  mort 
S'aurois  pris  et  lie  lou  fort, 
Lou  deable,  lou  Pharaon, 
Qui  vostre  gent  tient  en  prison. 
Qui  vos  delivrerez  d*Egipte, 
Si  les  ammanrois  en  melide. 

Apres  la  resurrection 
Seroiz  beas  a  I'acension. 
Cele  beatez  par  est  mont  bele  [clere]. 
Cant  vos  hiroiz  a  Deu  lou  pere. 
Tuit  li  deciple  lou  verront. 
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Qui  a»  eauz  vos  convicront. 

Taut  com  il  pahucnr  esjyarricr  pluji 

Vers  la  tainte  jfloire  lai.4Ha.<4. 

r^  amont  <»n  rele  ronrrftc 

Hert  d<??»  anjyes  ;jrant  a.^sanblftc.  5 

Mont  hi  «»era  la  joi«  jjran:*, 

Rt  por  deform  et  j>or  d<»dans. 

Cant  cil  dedans  auronr  eric 

*  Quis  est  i!tt€  rex  glorie  i* ' 

Cil  respondront  eum  ;[audio  10 

*  Dens  potena  in  prelio. ' 

Cc  eM  a  dir«  tot  ^ann  faille  : 

*  iA  rois  rcvient  dc  la  bataille. 
Ostcz  la  harre  ;  ouvrez  la  p>ortc  I 
AnfcT*  est  pris  ;  la  mor«*  e^t  mortc  I'    15 

Afdnfeere    f^ladio    ti4/>    iuprr  femur 
tuum^  potentj<sime. 

Mont  tarde  r)avid  et  dcmoirc 
Cil  hon«  tens  et  cele  bone  hoirc, 
Qw'il  voic  lou  jor  a  com  pi  i,  20 

()xi€  r>cx  ai  leans  estaubli. 
\^xk  roi  prie  mont  doucemant 
Que  ne  demor  pas  longuemant. 
Sijjnor  fceijjnej  t'espee,  «^jui  si  trainche, 
Amprrs  liii  sor  sa  <«ainte  ainche.  25 

r<»  et.\  la  force  ^jui  doit  estrc 
Kn  la  vf)iz  fr)fij)  et  rn  sa  destre. 
A  ces  vers  ci  fait  bon  entendre. 
Qui  talant  ai  de  bien  aprendre, 
Quant  vicnt  au  chanter  c  au  lerc,       30 
Que  peAhierres  vet  ces  vers  dire. 
Su/  tote*  riens  doit  reclamer 
I,ou  roi  fjui  tant  fait  e  amer 
Que  crle  sor  «;airite  rsper, 
I)evant  cui  perhir/  r)'n  rlnrre,  35 

Vai^ne  drjmrtir   Irs  prchir/ 
I  )f)n  li  ppchirrrrs  pst  anfairhie/. 
Si  rsf  antaiclnr/  d'avaricr, 
(^u'il  ait  talnnf    dr  rnalvais  vice, 
I, a  vrrtu  l>rn  lou  mate  jus,  40 

()\\r  ^u>  lui  u'rn  remaine  plus. 
I'",t  si  li  f}i<  r  anier  plus  haut 
I,n  ^jrnnt  nchacc  cjui  ne  faut. 
S'il  est  Horpris  por  avanture 
]  )'nucune  malvaise  luxurc,  45 
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Celft  <ULinte  e^pee  trainchanz 

Descende  jii*|ues  oa  cuer  dedanz. 

Si  li  departe  cele  tfainne 

Qui  dou  cors  muet  *i  prant  aleine 

De  Muelques  amor  qui   "Wjit  ;»opris, 

L'amour  Deu  ait  an  me  lou  vis. 

Si  croie  bien  toz  jors  Ie»  lo.s. 

Que  dit  li  apostres  Sains  Pouz, 

Queques  li  cor*  d'aute  amor  face. 

Gart  se  bien  que  li  cuers  loa  hace. 

Tost  pet  malvaise  amor  estainilre. 

I/amor  Deu  por  qu'els  soit  graindre, 

5»c  pechierre  ai  ou  cuer  corine. 

Qui  trait  home  a  mortel  haine 

Reclamer  Deu  et  prier  doit 

Que  cele  espee  li  envoit. 

Qui  li  roie  jus  et  defface 

Que  jamais  son  prusme  n'en  hace. 

Li  rois  dit   ''  \fichi  rinJi'ttom  : 

Ef^o  sum  qni  retrihuam." 

Ce  nos  an  .soigne  sanz  dotance 

Que  sor  lui  laisson.s  la  vaingence; 

Ja  au  pecheor  n'en  souainne. 

Sor  lui  la  laist  bien   Ten  covainne. 

Qui  bien  pen-^e  a  -^ox\  creatour 

Qui  tant  sotifri  dt!>h»3n<)ur. 

Que  onr|ues  ne  «i'en  v(jt   revaingier 

Bittn  an  de[v]roii  -ion  cuer  changier. 

Specif'  tua  et  ptilchritudine  tun. 

Bien  ot  David  lou  roi  covant 
Mont  lou  prie  et  loe  sovant : 
r>e  .11.  grans  beautez  lou  renome. 
I/unr  CAt  e«it  nature  d'ome. 
Qui  en  lui  est  si  chere  et  tine 
Que  to/,  li  mondes   li  encline. 
Qu(!  bealez  d'ome  est  en  lui  tote 
Si  (jue  (le  pechie  n'i  a  gote. 
I/autre  cele  (|ui  de  Deu  naist. 
Qui  le>  ange>i  «)^lient  et  paist, 
I.es  sain.N  el  les  >ainleN  norist. 
La  j^nint  docor  (jui  de  lui  ist, 
Cui   I>ex  la  done  ap.ircevoir. 
Bien  lou  vos  |)ui>  dire,  por  voir, 
Li  deli/  el   la  soatume 
Anprent  si  >on  cuer  c  alurae, 
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Que  jamais  ne  s'en  querroit  mueure 
Neis  tant  com  .1.  eauz  clot  et  ovre. 
Por  avoir  .M.  an  a  devise 
Tot  lou  joie  que  siegle  prise. 
Jnieniicy  prospers ^  precede  et  regno, 

David  ot  sa  loseigne  traite 
Por  avoir  sa  besoigne  faite. 
Plus  an  seroit  ses  cuers  a  aise, 
Lou  roi  prie  mont  qui  li  plaise. 
Qu'  un  sol  petit  a  lui  entende 
*Sire,  fait  il,  *mont  vos  demande 
Li  siegles  et  la  gent  menue. 
Tuit  deserrent  vostre  venue. 
Bien  est  maiz  droiz  que  vos  vainnez 
E  issiez  fors,  sire,  si  regniez. 
Nos  qui  vostre  messaiges  somez 
Avons  semons  anges  et  homes, 
Soloil  et  lune,  terre  et  mer, 
Et  tot  lou  mont  de  vos  loer. 
V*os  creatures  vos  atandent. 
Mont  vos  covoitent  et  demandent, 
Nes  les  estoilles,  qui  cler  lusent, 
A  vos  beneir  se  desdusent. 
Sire,  si  vos  vient  a  plaisir, 
Bien  poez  mais  sai  fors  issir. 
Si  dirons,  Dex  soit  autre  nos, 
Vostre  merci  si  seroiz  vos.' 
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Ce  est  justise  et  beautez. 

La  justise  ei:purge  la  terre 

Et  defant  de  malvaise  guerre ; 

Ne  suefre  pas  grever  atort 
5  Lou  foible  nc  que  lou  plus  fort. 

La  ou  droit  et  justise  dure 

Est  la  terre  sauve  et  segure. 

Por  ce  fait  soi  David  *  Beau  sire,' 

Poons  nos  segurement  dire 
10  Que  de  .111.  beatez  estes  beauz : 

Vor  disanz,  pideus  et  leauz. 

[Cels  nos  feront  acheminer, 

Les  ciel  ouvrir  et  encliner, 

Por  vos  descendre  et  abessier 
15  Que  vos  nel  porriez  lessier  ]  * 
Piegai  que  promis  nos  avez. 

Si  com  vos  meismes  lou  savez, 

(^ue  vostre  siegle  sauveroiz 

Et  vos  sanz  faille  si  feroiz 
;i20  Vostre  lactre  [  chartre  ]  et  vostre  seel. 

En  orent  li  fil  Israel, 

Cant  vos  escreistes  la  loi 

An  Mont  Sinay  ou  vostre  doi. 

Dc  quant  que  vos  avez  mis  ans 
25  Vos  en  seroiz  bien  voir  disans. 

Ja  nou  lairoiz  por  vos  pechiez : 

Vostre  autre  techc  est  pitiez, 


Propter  veritatem  et  manstietudinem  et     Qui  vos  an  fait  resovenir. 
justitiam:  et  deducet  te  mirahiliter  dex-     Ne  vos  en  porriez  tenir. 
tera  tua.  30  Toz  jors  avez  une  costume. 

Si  remantoit  David  lou  roi  Qui  nos  cuers  garit  et  ralume. 

.III.  costumes  qu'il  ai  en  soi.  A  quoi  vostre  plaisir  s'acorde, 

L'une  est  ce  qu'  en  voir  dit  se  tient         De  pecheor  misericorde. 
Quiques  soit  rois  bien  li  avient.  Pechie  n'amez  vos  por  nature; 

Que  ses  covans  soit  veritables,  35  Que  vostre  clartez  est  si  pure 


Ne  doit  estre  vains  ne  muables ; 
Ne  doit  amer  ne  consantir 
Celui  qui  li  loe  a  mantir. 
L'autre,  que  douz  est  et  pideus, 
Bien  hi  avenent  ambedeus 
Mont  sont  la  menue  gent  lie. 
Cant  lor  princes  ai  d'els  pitie  ; 
Mont  les  refait  e  asouaige 
Ce  que  lor  sire  les  sorglaize. 
Apres  vient  li  tierce  bontez : 


Que  malvaitie  ne  vos  ])uet  plaire, 
Mas  qui  lou  pechie  laisse  a  faire, 
Por  qu'il  ait  bon  repentemant 
Prier  vos  puet  segurement. 
40  Et  ceiui  qui  se  trait  en  sus, 
Ce  est  cil  que  vos  hacz  ])lus. 
Por  ce  voles  tjue  se  repcnte. 


1.  Tht»«e    four  linos  wanting  ;  MiipplicHl  uh 
45   found  in  Paris.  Nat'l  Library,  M».  24,429. 
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Que  pardoner  v<m  a  talante. 

Sire,  vofttrc  tierce  maniere 

Ramende  mont  noAtre  priere  ; 

Qui  ne  poet  estre  a  nule  gaine 

Qne  vo»  ne  fesinsiciz  *  jastifle,  5 

No<i  qui  piec^ai  vos  atandons, 

I^  jastise  vos  demandon^. 

Si  prionn  que  il  la  nos  atort 

An  jagement  de  vcwtre  cort. 

r>oii  deahle  qui  nos  Aormeine,  10 

Qui  nos  pecheors  laet  en  peine, 

Premiers  lez  lofieinge  e  atrait, 

Quant  li  hons  ai  lou  peche  fait. 

Et  il  lou  tient  en  9on  landon 

Sel  mene  en  enfer  abandon.  15 

Sire,  maWaisiement  vos  sert : 

Ce  doit  pas  entre  soflfert ; 

Tel  outraige  ni  ai  il  mie. 

Son  pooir  et  51a  soignerie. 

I>e(v]roit  bien  perdre  tot  adroit  20 

Cil  qui  an  fait  plus  qui  ne  doit. 

Por  ce  creonn  nos  tot  devoir 

Que  vo«  li  todroiz  son  pooir, 

K  abaiflsrroz  la  malice 

Par  lou  droit  de  vostrc  justice.  25 

Saf(itlaf  tuaf  aeutaf^populisnh  U  cadent^ 

in  cor  da  inimiforum  rfj^is. 

David  ot  parle  de  I'cspee, 
Qui  fu(  trainchan/  e  afilce; 
Ma«  dcs  seotes  csmolues,  30 

Que  li  rois  ot  au  Icfz]  pcnducs, 
Kt  (Ic  Tare  qu'ifl]  tenoit  tandu, 
A  il  a  parler  rntcndu. 
Por  cr  vos  anscignc  an  cest  vers 
Qucx  rnt  la  floiche  ct  qucx  li  fers,      35 
Kt  (|ue  la  corflc  senefie. 
SVst  bien  raisons  que  lou  vos  die. 

Li  fiiz  de  Tare  fut  la  viez  lois 
Que  nos  li  ]>ui.ssans  dona  rois. 
Mont  lou  chapusai  roidc  et  fort  40 
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Et  mist  que  qui  feroit  tort. 
Mont  darement  loa  comparroit, 
Ja  nnle  riens  ne  Pan  garroit, 
Et  qui  pecheroit  laidemant,^ 
Occiz  seroit  isnelemant.' 
A  eel  arc  pnst  Dex  la  jnstise 
Ainceis  que  la  corde  hi  fust  mise. 
Batnz  et  roilliez  en  estoit 
Qui  a  mal  faire  s'arestoit. 
Mas  por  ce  que  la  loiz  fn  dure, 
Et  li  rois  n'ot  de  durte  cure^ 
Si  se  pensai  que  il  feroit 
Tel  chose  qui  la  doaceroit. 
Car  li  ars  ne  vaudroit  neant 
S'il  nou  fa^it  doux  et  pleant. 
Li  ars  estoit  durz  et  pesanz 
Et  la  main  Dou  fort  et  puissant. 
Si  Tossit  a  une  colee, 
Eust  il  sa  gent  afolee. 
Ne  li  sembia  pas  avenant 
QuMI  an  ferest  de  maintenant. 
L»  douz  sires,  li  debonaires, 
Por  ce  quMl  an  vot  socf  traire, 
Et  qu'il  ama  pais  e  acorde, 
Plehia  son  arc,  si  mist  la  corde. 
Por  ce  li  mit  en  sa  pcrsonc 
Li  rois  qui  les  autres  biens  done. 
La  sainte  evangile  qui  dist, 
Ce  fut  la  corde  qui  hi  mist, 
Qui  la  loi  fait  vers  lui  ploier 
Por  les  sahiotez  anvoier. 
La  loi  fa<;oit  justise  et  droit, 
De  nule  rien  ne  se  laichoit. 
L'avangile  nostre  soignour 
?'ut  de  petie  et  de  dossour. 
II  fut  justiserres  et  pidouz  ; 
Si  se  sot  bien  aidier  dandouz, 
Justise  vers  pidic  ploia. 
Carreas  et  dars  nos  anvoia, 
Tel  (fui  bien  furcnt  agusie 


I.  The  word  cannot  Im'  l(lentiftc<i,  but  is 
inonnt  prohahly  for  u  form  of  uefaire. 
(Mhrr  ro|ii(>M  hav<>  RKrAciRZ,  kefassez,  or 
aBrACiiiRX. 


1.    Pari.s,    Arsonal  Library,  Ma.  3518,   has 

DUREMENT. 

2,  AlM>ve  Ms.  has  hans  jtoement. 
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Et  de  justise  et  de  pidie. 
IJ  apostre  qui  Deu  oirent, 
Et  li  deciple  qui  Toirent,* 
Sont  les  seotes  qu'il  anvoie, 
Et  la  penne  qui  les  convoie ; 
Saint  Esperite  qui  les  meine 
Qui  lor  done  force  e  aloine. 
Li  fers  de  la  floiche  qui  vole, 
Ce  est  la  voiz  et  la  parole 
Que  Dex  anvoie  por  ses  sers. 
Mont  soez  est  et  douz  li  fers, 
Qui  si  perce  lou  cuer  dou  ventre, 
Que  nuls  ne  set  cant  il  entre. 
Buer  est  nez  cui  li  fers  ataint : 
C'est  li  couz  don  nuls  ne  se  plaint; 
Qui  navre  d'amor  et  de  foi 
Ces  cuers  as  anemis  lou  roi. 
Mont  devrient  avoir  l*arc  chier, 
Et  mont  devons  amer  Tarchier, 
Que  si  nos  navre  doucemant. 
^^'il  nos  atrait  a  sauvemant. 

Li  rois  se  mist  an  mi  lou  monde, 
Tot  antor  trait  a  la  roonde, 
Por  aenplir  sa  verite. 
De  Jherusalem  la  cite 
Envoia  seotes  et  dars 
Qui  volerent  de  totes  pars. 
Mont  fut  la  seote  ardie 
Que  li  rois  trait  vers  Lombardie : 
Ce  fut  Sains  Peres  tot  premiers 
Que  si  fut  coraigeors  et  fiers. 
Dedans  Rome  sc  bota 
Que  roi  ne  comte  ne  dota, 
Por  ce  que  I'ennor  et  la  some 
De  I'autoce  estoit  a  Rome, 
Li  bons  arcbiers  s*en  avanga, 
Une  autre  seote  langa : 
L'apostre  mon  signor  Sain  Poup] 
Qui  vint  a  Rome  de  plain  voul. 
Ha  Dex,  qu'il  furent  cil  .11.  dart, 
Et  com  lou  fit  por  bel  esgart, 
Cil  hui[qui]  les  ot  an  son  tarquais ! 
Cil  qui  porterent  plus  grant  fais. 
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Et  endurerent  les  durs  quouz, 
Ce  fut  Sain  Peres  et  Sain  Pouz. 
Bien  durent  signor  de  Rome  estre 
Li  .11.  apostre,  li  .11.  mestre 
5  Qui  de  paradis  ot  les  clers. 
Tant  ai  por  aux  fait  damedex, 
Que  la  ou  deables  regnoit, 
Qui  lou  siegle  sor  lui  tenoit, 
Et  pormenoit  en  son  lien, 

10  Sont  deslie  li  crestien.  * 

Li  bons  arcbiers  que  si  loint  lance 
Retrait  .11.  seotes  an  France, 
Bien  legerez  et  bien  trainchans. 
Qui  s'arestirent  droit  a  Sans ; 

15  La  estoit  toz  li  bo  foi  z 

Et  li  chief  des  Sarredinois.* 
Li  .1.  fut  Sains  Sauveniens, 
Li  autres  Sains  Potenciens, 
Selonc  lor  nons  la  vertu  orent; 

20  Cambedui  sorent  mont  et  porrent. 
Des  deciples  damedeu  furent : 
Avec  lui  maingerent  et  burent. 
Par  ces  .11.  fut  France  conquise. 
A  Sans  fut  la  premere  eglise, 

25  Qui  ai  non  Sain  Peres  li  Vis ; 
C*ancor  n*estoit  Sains  Peres  occis. 
Cant  cele  eglise  fut  fondee, 
Qui  de  son  non  est  bonoree. 
Des  autres  seotes  volans 

30  Ne  fut  pas  li  arcbiers  trop  lans. 
II  vit  par  tot  et  par  tot  trait ; 
Des  oriant  ou  solois  naist 
Outre  Illande*  ou  il  sa  cote 
Fut  conquise  la  terre  tote. 

35  Sains  jaques  maintint  a  sa  vie 
Tote  la  terre  de  Sulie. 
Sains  Jehans  convcrtit  les  Grex 
Si  fit  eglises  e  autex  : 
Par  lui  laissa  Grece  s'creur 

40  Et  reconut  son  creatour. 

Sains  Andriers  ot  Eschavonie '' 


1.  Other  M».  read  lb  virbnt. 
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2.    JU8QU'     BN  IrLANDB,   Dl'SQU'lCN  ISLANDB 
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Et  la  tcrrc  de  Romenie. 

Sain  Thomaz  fui  plus  avanciez ; 

Que  jusque«^  an  Vnde  fut  lanciez  : 

O  il  ala  por  merci  aiant,  ' 

Si  convertit  tote  la  gent  5 

Qui  point  de  rrcance  n'avoient, 

Et  qui  de  Deu  ricn>  ne  .sa\oient. 

An  Tanlre  Vnde  la  plus  lointene 

Ot    Sain  Berthelemex  grant  pene. 

Sain  Phelipez  par  .^a  roerite  10 

Conquit  la  terre  vers  Egipte. 

Amont  Arabe  et  en  Perce. 

Ou  la  sauvage  gent  converse, 

Fut  Sains  Juda^  et  Sains  Simons. 

La  traist  li  rois  ces  ,11.   barons,  15 

Qui  an  pou  d*ore  orent  conquis 

Jusquez  an  Vnde  tot  lou  pahis. 

Sain  Mars  fit  la  loi  Deu  antandre, 

Au  puple  d'antor  Alixaodre 

Sain  Mathis  conquist  Moretene  :         20 

Par  tot  leva  li  rois  sen  soigne. 

La  outre  est  ii  grans  biens 

Et  la  loi  Deu  es  C rest i ens  ; 

fDont   la  novele  est    mirx[niein>^]  cer- 

tainne  25 

Por  <:e  que  la  terrc  e>l  loingtainne,]- 
Deable>  (|ui  \t)U  bien  abais>e 
Par  la  androitou  I)ex  li  laisse.'' 
Ai  antre  douz  .1.  mur  leve 
Par  f|Uoi  (retien  sont  greve.  30 

Ccle  forterace  et  cil  riiiir>, 
(Ic  est  li  linaiges  des   Tur.s  ; 
(J*ui  an  commance  outre  la  coine 
.Si  an  vient  droit  por  Babiloine, 

1.  O  il  ana  par  incr  iiaiaDt 

—  I'ari>.   Nail  l.iiirary,  .M>*.  1717. 

2    SuppliiMl  from   I'ari.i,  Natl.  Lilmtry  Ms*. 

:{.    Parif*.     Saint**    (Icnrvirv*'    Library,    Ms. 
L.M:J,  nsulH  tlH'>«-  two  liti<>    as  tolNiw*: 
'  I)*'  S'siU;  cpil  tot  \v  birn  al)«'s**«' 
Tar  tot  1«'H  \'\vx  on  Uwx  \'\  Irssr 
Thi-  latt<'r  Mtk'  isthnsuivi'n  m   tin- Madrid 
and  Vati<an  <  opifs,  hnt  th*- Saintt'(i('!H'vi('v<> 
Ms.   is  alone  in  iM'^inninK  th*'  pn'<'«'<Iin>{  «nie 
with  '  \>v.  wjiilc' 
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Jusques  an  Espaigne  contraral ; 
Tant  hi  a  I>ex  laissie  de  mal, 
Et  tant  hi  ert  com  r>eu  plaire. 
Ne  savons  cant  il  hi  traira. 
Ce  saichent  bien  tuit  Cretien  : 
Maint  mal  soufrit  por  nostre  bien. 
Dex  comandai,  n'an  dotez  mie, 
De  Juif  que  nuU  nes  occie. 
Ains  ies  laissons  antre  nos  virre. 
Por  ce  c'an  lor  loi  sont  li  livre 
De  nostre  foi  et  li  tesmoig 
A  quoi  Tos  alons  au  besoig. 
Autel  poons  des  Turs  dire: 
Por  ce  Ies  soffre  nostre  sire. 
Que  aus  poons  nos  apar<;oivre,* 
De  quel  vie-  uos  somes  seiure, 
Et  com  grant  bien  Dex  nos  ai  fait 
Que  des  Turs  somes  nos  estrait. 
De  tel  liu  nos  ai  apele 
Damedex,  qui  a  revele 
Son  fil  lou  roi  esperitabie. 
Qui  nos  trait  des  mains  au  deable. 
[Bien  sont,  merci  Deu,  avanceis 
Las  sailes  (|u*il  a  lanceies:]' 
Bien  ai  fait  ce  (ju'il  vot  faire 
Vers  no>  ai  trait  por  nos  atraire. 
Es  sains  dona  li  larges  <ire 
A  toz  corone  de  martire  : 
Et  il  lou  tindrent  a  grant  don. 
Lor  c(jrs  livrerent  abandon. 
Ne  lor  chaloit  bien  lou  vandoient 
.A  la  joie  (ju'il  alandoient  : 
Ni  ot  celui  (|ui  eusl  cure 
De  joie  (|ui  gaire  ne  dure. 
^^)ue  cil  qui  ies  fagoit  atandre 
r\joit  bien  I'atandue  ran<lre. 

I  <in'  a  (Mix  ?ios  pooni  aiM-rceuro  Pari?*,  Natl. 
Library,  Ms.  1717. 

'-'  Paris.  Natl.  Library.  Ms  24,4'20  road.** 
'  vici'";  Ms.  1747,  '  vilto".  as  al.no  the  Vatican 
ropy  :  the  Madrid  ropy  Ix^ins  thi*  line  '  IH? 
<|noi   vivrr." 

:t.  l"onn<l  :is  ]\vrv  ^ivcn  in  all  other  Ms.s 
.Snppliod  from  Ms.  I7t7,  Natl.  Library,  Pari» 
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&(ifs  fuitf  Deus^  in  seculum  secult : 
Virga  directionis  virga  regni  tut. 

Des  saietez  vos  ai  conte, 
Grant  partie  de  lor  bonte. 
Or  escoutez  que  cez  vers  dist 
Dou  riche  trone  ou  li  rois  sist, 
Et  de  son  septre  qui  tenoit, 
Si  beal  com  a  lui  avenoit. 
Li  trones  sist  sus  .iiii.  piez. 
Si  fut  fors  et  si  estaichiez 
Que  rien  ne  lou  peust  mouoir 
For  peine  ne  por.estevoir. 
Se  ciel  et  terre  el  mer  tramblast, 
Ja  li  trones  ne  se  crolast ; 
Si  fermeniant  estoit  assis 
Ou  plus  beal  lui  de  paradis. 
•  IIII.  barons  de  grant  valour, 
(^ui  bien  furent  de  lor  signour, 
I'urent  sors  lou  trone  atire; 
Si  enbra(;ai  chascuns  .1.  pie. 
Cil  portent  lou  roi  et  sostenent 
Et  avec  lui  vont  tuit  et  venent. 
S'en  ai  chascuns  tel  chacemant 
Qui  ne  faut  a  rien  qui  demaut ; 
.1.  des  chasez  fut  Ysaies  ; 
Li  autres  Sains  Jheremies; 
Li  tiers  avait  nom  Daniel ; 
Li  quars  fut  Isechiel : 
.nil.  bestes  qui  a  les  hont 
Furent  es  .IIII.  cors  amont, 
Et  selonc  la  senefiance 
Ot  chascune  vie  et  semblance  : 
Ce  sont  li    ilii.  evangeliste; 
Si  tenoit  chascun  d'auz  son  tiste. 
A  seos  de  soz  fint  grant  haie. 
Sain  Matheux  fut  sor  Ysaie, 
.Si  ot  d'ome  vis  et  figure ; 
For  c€.  que  Tumaine  nature, 
Que  li  rois  prist  en  la  pucele, 
I>on  Ysaias  dest  la  novele, 
Grant  piece  ainceois  qu'il  avenist, 
Sit*  Sains  Matheux  et  si  I'escrit. 
Ysaies  vit  en  la  flor 
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L'avenement  nostre  signour. 

Sain  Matheux  an  ot  lou  desduit, 

Qui  de  la  flour  cuillit  lou  fruit 

Et  se  vit  la  flor  espannie 
5  An  ma  daixie  Sainte  Marie. 

Cist  .II.  Tunes  des  quepouz  portoient. 

For  ce  qu'ensemble  s'acordoient 

[A  escrivre  la  verite 

De  la  sainte  nativite.]  * 
10       De  I'autre  part  a  I'autre  cor 

Ot  une  semblence  de  tor. 

Sain  Luc  sist  sor  Sain  Jeremie. 

Sorrois  que  li  torel  senefie  : 

Cant  an  la  mer  lor  avenoit^ 
15  Que  toz  li  puples  mesprenoit, 

[Que  par  bruit  ou  par  aventure 

Fessoienl  aucun  mcspresture,]  * 

Faire  I'en  convenoit  I'amande  ; 

Si  amenoit  en  offerende 
20  [Cil  dui  home  lor  fiis  portoient 

Mont  doucement  le  soustenoient.]  * 

Au  temple  Deu  en  sacreHce 

.1.  torel  ou  une  genice. 

For  lou  torel  sacrifie 
25   Estoient  quite  dou  pechie. 

Sain  Jeremies  vivoit  lors 

Si  lor  disoit  bien  que  li  tors 

Estoit  une  senefiance, 

[  Ni  eussent  il  sa  fiance]* 
30  Si  lor  denonsai  propremant 

Lou  verai  sacrefiemant. 

Que  damedex  li  rois  feroit. 

Qui  tot  lou  monde  espurgeroit. 

Si  com  Jeremies  hot  dit 
35  Et  Sain  Lucas  lou  sot  el  vit. 

Que  damedex  acompli  I'ol 

Si  lou  nos  escril  mol  el  [a]  mot. 


40 
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2.  li'.iant  en  hi  vie/.  l:)i  avenoit.     Madrid  M.s. 

:i    Supplied.     Found  ill  all  other  copies. 
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De  ce  fat  la  Tangile  sainte :  * 
Ni  ot  rien  troaee  ne  fainte. 
For  ce  est  bone  la  campaignie 
I>e  Sain  Lac  et  de  Jeremie ; 
Que  Jeremies  fut  li  bons 
Qai  pfas  dist  de  la  paisston, 
Et  Sain  Luc  cil  qui  meaz  I'escrit 
Si  propremant  com  Dex  lou  fit. 
Et  per  ce  avoient  visaige^ 
[Vost  r>ex  qu'il  eust  visage] 
Et  loa  semblent  de  cele  beste 
r>>n  li  Juif '  fa<;oient  feste. 
Cil  qui  valent  .1   pou  entendre 
A  Sain  Luc  poient  il  aprendre 
Qae  por  lou  sacremant  lou  roi 
Est  trespasses  cil  de  lor  loi. 

5>ain  Marc  fat  a  .1.  cor  denier/ 
Qui  ot  une  ardie  chiere. 
Et  .1.  senblent  de  lioncel 
Si  estoit  sor  Saint  Daniel. 
Daniel  si  com  nos  lisons^ 
Fut  getez  ou  lac  es  lions. 
Li  larron  com  [qu'on]  devoit  lors 
Occcrre  e  afoler  des  cors,. 
A  ccz  lions  livrez  estoient, 
Qui  maintenant  Ics  devoroicnt. 
Quant  il  virent  Sain  Daniel 
Si  furent  simple  com  aigncl. 
Antr'oux*  fut  tote  une  semainne, 
Qu'  onqucs  ni  ot  ne  mal  peine, 
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Ains  s'an  issi  sauz  et  sains. 
Si  lou  traist  li  rots  de  ses  mains ; 
Et  maintenant  qui  Tan  n'ot  trait 
Ceos  par  cui  il  li  ot  ce  fait. 
Fit  leans  trabuchier  et  motre. 
Si  com  Tos  reconte  la  lotre. 
Ni  ont  gaires  demore. 
Cant  il  farent  tait  devore. 
Ceste  avantare  qui  avint 
A  grinor '  chose  apartint : 
Sain  Daniel  senefia 
Nostre  signor  qui  tot  crea, 
Cui  li  Juif  contralierent. 
Por  Yor  destrure  loa  cnidarent, 
Et  en  enfer  s'arme  lirrer 
Es  deables  por  devorer. 
Mas  Dex  li  peres  Ten  geta. 
Qui  de  mort  lou  resacita. 
Et  ceos  cui  il  ot  en  ahiz. 
Par  cui  lor  sires  estoit  trahiz. 
Mist  enenfer  ou  plas  parfont, 
Ou  lac  ou  li  deables  sont. 
Ce  sont  li  lion  qui  devorent 
Toz  ceos  qui  avec  aus  demorent. 
Daniel  por  ceste  avanture 
Et  f>or  les  mos  de  rescriture 
Tesraoine  la  resurection  ; 
Et  Sain  Mars  au  vis  de  lion 
Li  aide  a  porter  lou  roi. 
Si  vos  dira  la  raison  porquoi. 
Nos  trovons,  et  est  veritez,' 
Que,  cant  li  lionceaus  est  nez, 
Qu'il  n'ai  en  lui  fum  ne  aloine. 
Ne  li  bat  point  pouz  ne  voine; 
Ain  se  git  mors  jusquez  tier  jor, 
Lor  li  vient  li  peres  entor ; 
Et  quant  il  I'ai  son  tor  fait, 
Si  s'areste,  si  giete  .1.  brait 
Sviz  son  faon  qui  trove  mort ; 
Por  ce  qui  brait  el  crie  fort, 
Si  en  avienl  une  mervoille : 


1.  Madrid  Ms.  reads,  •  luont  grant ;  Paris, 
Arsenal  Library,  Ms.  .V)1S,  •  molt  trea  grant.' 

2.  'Et  voirs  [versj  est  provcz'  in  all  other 
copies. 
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A  la  Yoiz  qui  ot  aute  et  clere 
Si  requenoit  et  sent  son  pere. 

Dex  qui  est  suz  tote  nature 
Vot  que  Sain  Mars  ahut[eust]  figure 
Et  de  lion  gere  ardie,  5 

Can  lui  n'ot  point  de  coardie. 
Sains  Esperis  li  consoilla 
Commant  li  fiz  Deu  s'esvoilla ; 
En  la  vangile  lou  meist 
Si  quez  de  rien  ne  mesprist ;  10 

N'i  a  celui  qui  meas  vos  die 
Commant  vint  Dex  de  mort  a  vie. 
Sain  Daniel,  qui  lou  vit  ains, 
Redut  estre  bien  ses  compains : 
Mont  se  sorent  bien  antraidier.  15 

Si  .11.  au  trone  menoier 
5>ovavent  portent  lor  signor. 
Mas  apres  sont  li  .11.  grinour. 

L'autre  que  pou  darrier  acole, 
Une  grant  aigue  [aigle]  qui  aut  vole,  20 
Ce  fut  mes  sires  Sain  Jehans. 
Cil  vit  par  tot  et  fors  et  ans ; 
Suz  toz  les  autres  vole  an  aut, 
La  endroit  ou  li  cuers  lor  faut 
Et  la  clartez  les  esbloist.*  25 

Vot  nostre  sire  qu'il  veist 
Et  entendest  plus  autemant 
Ce  qu'  il  est  senz  commancement ; 
Et  ses  reaumes  est  sen  fim, 
N'i  a  ne  vespre  ne  matim,  30 

Qui  n'a  en  lui  chose  muable : 
Tot  est  seur ;  tot  est  durable. 
Sains  Jebans  qui  ce  nos  contai 
Fut  aigle  que  si  aut  montai. 
Si  ot  li  rois  aut  consoillier ;  35 

Mont  li  prestai  riche  aroillier 
A  la  cene  ou  il  cena, 
Cant  suz  son  piz  son  chief  china, 
Mont  ot  eel  ore  beal  repoz, 
Que  toz  li  mons  estoit  encloz  40 

An  ce  aroillier  qu'il  avoit : 
C'est  ou  piz  Deu  qui  tot  savoit. 
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Bien  dut  la  nuit  dormir  sover, 
Cant  a  son  chevot  ot  la  cler  [clef]. 
Qui  la  glore  Deu  li  ovri 
Et  son  tresor  li  descouri. 
Sains  Esperis  qui  nos  enseigne. 
Qui  si  belemant  acompaigne 
Lou  viez  prophete  et  lou  novel, 
Nos  mostre  an  [que]  Jezechiel 
Et  sains  Jehans  ensemble  sont ; 
Qu*  embedui  gardent  contramont.* 
Si  sont  plus  prez  dou  roi  a  destre, 
[Icist  dui  noncierent  tot  Testre]' 
Deu  regne  Deu  et  de  sa  gloire. 
Si  lou  nos  mostrent  an  memoire. 
Ce  sont  li  .11.  qui  plus  aut  volent, 
Qui  plus  parfondement  parolent ; 
Qu'en  romant  ne  poons  escrire 
Si  com  nos  lou  trovons  an  livre 

Conte  vos  ai,  si  com  je  dui, 
Commant  cil  baron  .11.  et  .11. 
Portent  lou  roi  qu'en  nos  creons. 
Or  entendons  et  si  veons, 
Por  nos  armes  reconforter, 
Commant  li  rois  se  fait  porter. 
Li  rois  se  siet  an  sainte  eglise, 
Que  jusquez  au  jor  dou  grant  ivise 
Se  vet  deporter  et  esbatre. 
Cil  prophete,  qui  furent  .iiii., 
Sont  cil  qui  avant  lou  noncerent ; 
Et  li  .nil.  qui  lor  aidarent 
Sont  cil  qui  Pavangtle  Hrent, 
Si  propremant  com  il  lou  virent ; 
Et  poiserent  en  lor  fontene. 
En  la  boiche  lou  roi  demaine. 
Cil  .nil.  et  .nil.  ce  sont  .viii.; 
Mont  bel  servise  li  font  tuit : 
Lou  roi  desduisent  et  deportent. 
De  siegle  en  siegle  lou  deportent ; 
Savoir  lou  firrent  et  feront 


^1.  'Esbahirt'  in  Madrid  copy  and  in  several 
others. 


1.  All  other  copies  read  thus,  except  Pa- 
ris, Natl .  Library,  Ms.  24,429,  which  has, 
Qui  Dieu  gardent  en  contremont. 

2.  Supplied  from  Paris,  Natl.  library,  Ms. 
24,429.  Rome,  Vatican  copy,  reads  'moetre- 
rent  tost.' 
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A  ceon  qui  nrcnt  ct  seront. 

l/^yznf^ilf:  Ion  nos  enscj^ne. 

Cant  tot  li  pueplM  l)fiu  ^'cnncigitc 

r>ou  «»ignc  de  la  wiivctc. 

Far  quoi  nrw  somes  rachetft.  5 

r>oa  roi  nr^s  font  aparccvoir, 

?>€  nos  lou  volonsrccevoir. 

Saiche  qui  Ifts  at  par  dcfuer, 

Si  nc  Ics  laisse  antrer  ou  cuer, 

Kt  conrlure  lou  roi  laeans  10 

Que  li  oirs  est  finz  neans.' 

A  nule  fin  ne  puct  oir 

Cil  qui  n'en  fail  mas  que  I'oir, 

Qui  maintenant  ai  ohiie 

Celai  qui  Ta  fait  et  cree.  15 

[Ce  sachez  bien  que  Tarmas  raortc]* 

Qui  cncontre  li  clot  la  porte ; 

Que  I'armc  qui  a  Dcu  ne  pense 

Nc  pet  avoir  nule  dcffcnse ; 

Nestrc  nc  pet  a  nule  guise  20 

Que  don  pechic  ne  soit  sorprise. 

Mas  cclc  arme  est  bien  ahurce/^ 

Kt  de  tot  bien  asseuree 

Qui  son  Hignor  regoit  a  joie 

Kt  qui  dcserre  qu'ele  I'oie.  25 

Nuls  enemis  nr  If)u  drgoit  ; 

Pechier  prt  il  a  la  foir, 

Vfas  piiisqn'  a  hirn  rsl  avoie 

Kt  I)cx  la  rc(;oit  an  sa  j{racc, 

Ses  enemis  confr)nt  et  chace,  30 

C'ant  il  revient  si  Ics  depart ; 

Qu'  aprochier  n'osent  cele  part. 

Hien  rn  doit  I'armr  sovenir  : 

Tel  oste  faif  hon  rrtrnir. 

Li  heal  crptres  (juc  li  rois  tirnt,      35 
(!'rst  la  justice  f|u'il  rnaintient  : 
Sc  nos  mostrr  srncficnrr. 
Confession  et  prnetanrc, 
C'rst  la  vorjjo  (|ui  vos  adrace,  40 

1.  Thix  iiiid  pr«'(Tiltitu  liii(>  liirkiiiK  in  Mad- 
rid {((py  nixl     in    I'jirN,  >t»'.  <i«MH*vit've,  Ms. 

I.,  f  :u. 

2.  HiippliPil  froiii  Md.  1717,  Nail.  Library, 
Pjirlji. 

:t.  Mtiin  ri'lv   vnit*  t*iit   bout'  eureo,   I'ariit, 
ArM>nnl  Mhrarr.  Mn.  »A1K. 
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Qui  por  amor  ct  per  dcstrccc 

Nos  fait  au  sentier  asscncr 

Par  oa  li  rcis  ▼o»  doit  mener. 

Nos  veons  avcnir  sovant 

Que  li  pcres  bat  son  anfant  ; 

r)e  la  verj^e  loa  chastie 

Cant  il  li  voit  fairc  folic. 

Por  ce  ^\  lou  bat  ct  destraint 

Si  n'cst  il  rien  que  il  tant  aint, 

Ne  qu'il  ait  ou  sicglc  si  chicre. 

Et  nostre  sire  en  tel  mcnere 

Nos  chastic  commc  bon  pere. 

Se  la  pcaitance  est  amere, 

Soffrir  dcvons  c  andurer 

Por  nos  armes  asseurer, 

Por  la  peine  qui  .1.  pou  dure 

Fait  I>ex  I'arme  sauve  et  scgure  ; 

Qui  ne  vet  que  chose  hi  remainne 

Par  quoi  deables  nos  sorprei^e. 

DiU'xiiti  justitiam^  et  ihiistiituquifaUm  : 

propterea  unxit  L'  Deui,  D.'us  fuus,  oldo 

laetitiae  prae  consortihus  tuts. 

Ciz  vers  parole  autemant 
De  Tonor  dou  coronemant. 
Une  raison  vet  com  [qu'on]  entende 
(^ue  li  Juif  (juiert  et  demande 
(!ommant  li  tiz  Deu  vot  venir 
Por  son  reaume  maintenir. 
Se  lui  pleu.st  autre  menere, 
Li  sires  qui  si  puissans  ere, 
Ou  ange  ou  home  hi  anvoiast 
Qui  de  par  lui  nos  anonceast, 
Se  commahdasl  par  <a  parole. 
Saichiez  (jue  tel  demande  est  fole. 
1/escriture  nos  en  ^arist  : 
David  li  rois  vos  en  escrit. 
Cne  raison  fiui  iiiont  est  droite  ; 
(^)ui  lealte  aime  el  covoile, 
(^)ui  ht'it  j)cchie  et  felenie 
Hien  doit  avor  aute  haillie; 
\\  aut  oiior  doit  on  atraire 
Tt'I  qui  pooir  ait  de  bien  faire. 

Li  tiz  Deu  'ills  tote  rien 
Aime  canqutv.  partient  a  bien. 
Qui  felenie  et  inal  feroit 
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Sus  tote  rien  le  desplairoit. 
£t  por  ce  qu'il  ot  lou  voloir 
I>e  tot  bien  faire  et  lou  pooir 
Li  fut  adroi  li  donz  donez, 
Que  suz  toz  fust  rois  coronez,  5 

Que  ange  ne  home  ni  eust 
Qui  tant  poist  tie  tant  seust. 
De  ce  dit  David  et  devise, 
Sire,  qui  tant  ames  justise ; 
Vos  n'  avez  cure  de  malvaitie  10 

De  felenie,  velain  pechie, 
[  Molt  par  nos  ere  grans  besongs 
Que  vos  fussez  deu  roi  enongs.j 
Dex  qui  vos  emplit  de  sa  grace, 
Vos  enoint  lou  chief  et  la  face  15 

Dou  bel  cresme  Saint  Esperite, 
Qui  afiert  a  nostre  merite. 
Jhesu  Chriz  ane  estez  nomez  : 
Ce  est  sauverres  ancresmez, 
Que  vostre  siegle  sauveroiz  ;  20 

Et  rois  coronez  en  seroiz  ; 
Rois  de  joie  et  de  liece, 
Sen  fin,  sen  duel  et  sen  tristece. 
Mirra^  etgutia^  et  cassia  a  vest  i mentis 
tuisy  a  domibus  eburneis:  exquibus  de-   25 
lecta7'erunt  te  Jiliae  regum  in  honor e  tuo. 
Si  parole  sainte  escriture 
De  cele  riche  vestuhure. 
Que  Sains  Esperites  tailla ; 
Qui  la  reine  la  bailla.  30 

Et  ele  an  ot  vestu  lou  roi 
An  sa  chembre  tot  an  requoi 
Entre  lui  et  Saint  Esperit 
Si  coiement  que  nuls  nou  vit. 
Cele  robe  deliciose,  35 

Ce  fut  cele  char  preciose 
Que  li  rois  prist  an  nostre  dame, 
Qui  fut  sainte  an  cors  (et)  an  arioe- 
En  la  robe  ce  aut  seignor  . 
Sent  David  une  fine  odour  :  40 

De  la  vertu  Deu  qui  claire 
Vient  cele  odor  qui  soef  ilaire ; 
Si  sejnble  qu*il  an  sorde  et  naisse 
Mirre,  aloe,  basme  et  caisse. 
Cele  dou^or  que  David  sent  45 
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Kecevient  en  lui  de  pimant, 

Portof  e  aval  e  amont 

Les  arraes  qui  es  noises  sont. 

La  mirre,  que  li  flaire  fort, 
Senefie  la  nostre  mort. 
Que  Jhesu  Criz  li  roiz  soffrit 
En  nostre  forme  qui  vestit. 
N'i  a  prophete  qui  ne  die 
Que  sa  mort  nos  randit  la  vie. 
De  la  mirre  et  de  I'aloe 
Et[ot]  li  rois  lou  cors  conroe 
Cant  il  vi[n]t  ou  sepulcre  mors, 
Mont  fut  lou  jor  li  pimans  [fors], 
De  quoi  sainte  eglise  est  plains. 
Sain  Jehans  et  li  Maseloine, 
Qui  la  primere  odour  sentirent, 
Leamant  la  nos  dcpartirent. 

Li  baraes  mostre  l^onction 
De  la  sainte  surretion. 
A  ce  jor  fut  li  rois  sacrez, 
Benois  e  anbausemez ; 
Lou  jor  fut  li  pimanz  soef. 
Bone  part  en  fit  damedex 
A  ses  apostres  qui  an  burent, 
C'aprds  la  mort  lou  reconurent. 
La  soatupie  de  sa  gloire 
Lor  mit  en  cuer  et  en  memoire. 
Et  Sain  Thomas,  qui  en  dota, 
Enz  ou  pimant  sa  main  bota. 
Cant  il  atoicha  au  costc 
Don  Longins  ot  lou  fer  oste. 

La  cause  qui  primers  florist 
C'est  .1.  fuiz  que  I'aigue  norrist : 
Si  nos  senefie  en[et]  anseigne 
[La  voire  croiz,  la  haute  enseigne]* 
Que  tel  pooir  ai  ou  batesme, 
Ou  cele  est  faite  dou  sain  cresme. 
(Jue  li  aigue  antrait  a  lui  tel  force 
Que  des  pecheiz  abat  I'escorce. 
Des  vestemant  lou  roi  descendent 
Ces  odor  qui  Joint  s'espcndent. 
Bien  devroil  I'arme  demorer 
Au  sentir  et  au  laborer. 


1.  Supplieil  from  Madrid  copy. 
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Qai  est  cils  sires  qai  tant  Teime, 
Qui  SSL  doacor  amie  la  cleime ; 
Que,  por  li  Aidier  aa  secors, 
Vest  morir  por  fines  amors? 
David  dit  qae  por  ceste  odor 
Serriront  loa  roi  a  honor, 
Filles  aa  roi,  dames,  pacelles ; 
Que  por  ce  les  fait  li  rois  beles. 
Qui  an  vest  estre  bien  servis. 
Cant  lor  bel  caers  est  ses  deliz. 
Qnant  gentis  cuers  a  Deu  s'adrace 
Lors  est  doble  la  gentiloce. 
Qui  est  de  Deu  et  Deu  lou  rent, 
Cant  il  fait  lou  bien  aparant ; 
Vilains  caers  redevient  gentis 
Cant  il  est  a  Deu  ententi«  ; 
Et  li  cortoiz  avilenist 
Si  tost  com  vilonie  en  ist. 
Mas  non  por  ce  grant  avantaige, 
Cil  cui  Dex  auce  en  aut  paraige, 
Cui  il  done  force  et  puissance, 
Senz  et  raison  et  conoissance. 
Que  damedex  qui  lou  crea, 
Et  plus  i  met  et  plus  hi  a, 
Bien  sc  doivent  estre  garde 
Cil  qui  pooir  hont  de  par  De : 
Li  baron,  li  prince  et  li  roi, 
Qui  metent  lou  siegle  an  effroi. 
Car  se  ce  que  Deu  plaist  n'est  fait, 
Qui  plus  i  puet  plus  i  mesfait. 

Salemons  li  rois  vos  escrit 
.1.  sens  que  damedex  ou  cuer  li  mit. 
Vos  fait  il  qui  tcrre  tenez ; 
Entendcz  moi,  si  aprenez  : 
Vie  d'  ome  est  si  abregie 
Que  ce  n'est  mas  une  sargie. 
Se  Dex  nos  ai  prestc  cost  soir 
Sa  soigncrie  et  son  pooir, 
Por  lou  bien  qui  nos  ai  preste 
Poez  avoir  tot  conquestc  ; 
Que  nostre  amor  sera  muee 
Qu'  a  toz  jors  mais  sera  duree. 
Amoz  Deu  et  justise  et  pais ; 
Si  regneroiz  a  toz  jors  mais: 
Si  ticndrez  lors  a  droit  conquest 
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Ce  que  vos  est  baillie  aprest. 
Abstitit  regina  a  dexteris  tuis  in  vestitm 
de  aurato  :  circumdata  varietaie. 
David  ot  dit  de  rannenre 
5  Et  de  la  riche  vestihure : 
[Ke  Saint  Esperites  taillm, 
Ke  la  roinne  li  bailla]' 
Des  commandemans  et  de  lois 
Et  des  beaatez  lou  roi  des  rois. 

lo  Si  parole  de  la  roine. 

Qui  delez  lui  estoit  ancline, 
Clere  et  bele  et  bien  atomee. 
Tot  autresi  com  la  jomee 
Qui  devant  lou  soloi  se  lieve, 

15  Et  com  Taube  qui  main  crieve. 
Vestu  ot  beauz  atornemans ; 
N'est  richace  neparemans; 
Que  nuls  cuers  saiche  deviser. 
Que  Ten  ni  peust  aviser ; 

20  D'or  ne  de  perre  preciose 
N'est  nule  ovre  si  graciose 
Qu'en  celi  ne  soit  batarde. 
Li  rois  d'un  douz  esgart  I'esgarde, 
Qui  tote  r  esprent  et  avive. 

25  Cele  est  en  lui  si  ententive 
Que  riens  ou  siegle  ne  li  plait 
Fors  de  la  doucor  qui  de  li  nait ; 
Et  lou  roi  riens  tant  n'a[m]beli 
Com  fait  I'amor  qui  vient  de  li. 

30       Cant  David  voil  cele  mervoille, 
Cel  joie  que  Dex  aparoille. 
Si  se  porpanse  qui  fera  :  ' 

De  la  reine  chantera  ; 
Si  la  loera  en  chantant, 

35  Qu'  a  cele  joie  qu'ele  atant 
Formement  se  taine  e  arde ; 
Bien  se  gart  (ju'ele  ne  la  parde, 
Que  gimaiz  an  tot  son  eaige 
Ne  recovreroit  lou  domaige.^ 

40  Audi filia^  ft  vide^  et  inclina  aurem  tu- 
am  :  ct  obliviscere  populum  tuum^  et  do- 
mum  patris  tut. 


1.  Supplied  from  Madrid  copy. 

.  -      2t  Ne  reohcvroit  niea  le  dniuafce. 

^^  —Madrid  copy . 
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David,  qui  sainte  eglise  apele 
Sa  fille,  comme  une  pucele 
Qui  de  son  parante  fut  nee 
Et  de  ses  droiz  ors  engendree, 
Parole  a  li  mont  doucemant,  5 

Li  mostre  son  enseignemant 
A  chascune  arme  crestiene. 
Por  ce  que  n'est  pas  enciene 
Crestientez  si  com  il  furent, 
Qui  la  loi  Deu  avant  connurent,         10 
I.i  prophete,  li  patriarche, 
Adanz  el  Noe  qui  [fist]  Tarche, 
Moyses  et  la  grant  lignie, 
Cui  la  loi  Deu  fut  enseignie. 
Tuit  cil  vindrent  a  la  jornee  15 

Ains  que  la  foiz  fust  atornee. 
Se  trevaillerent  mont  devant. 
Cant  ce  vint  au  soloi  levant.* 
Si  furent  il  ja  tuit  lasse, 
Et  de  cest  siegle  trespasse,  20 

Apres  eaux  qui  furent  greve. 
Cant  Dex  ot  lou  soloi  leve, 
Son  fil  lou  aut  roi  Jhesu  Crist, 
Celui  qui  lou  siegle  refist, 
Qui  est  adroit  soloz  veraz,  25 

Qui  en  nos  cuers  espent  ses  raz. 
Lor  fist  li  sires  sordre  et  naistre 
Sainte  eglise  qui  soloit  estre 
S'amie  douce  et  s'esposee, 
Qui  leva  avec  la  rosee,  30 

Quant  Damedex  qui  resfK>sa 
De  son  batesmc  I'arosa. 

Por  ce  doivent  tuit  bien  savoir, 
Ci!  qui  tendent  a  lui  avoir. 
Que  chascune  arme  batisic  35 

Est  a  son  creator  loie  : 
Por  lou  baptisme  et  poi  la  foi 
Est  ele  esposee  lou  roi. 
Se  doit  oir  que  dit  David, 
Ses  ansoignemans  et  ses  diz ;  40 

Ce  qu*il  mostre  et  ensoigne  a  I'une 
Doit  a  son  hues  oir  chascune. 
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Cil  parole  il  a  la  premiere 
Sainte  eglise  cui  Dex  ot  chiere. 

*  Fille,  dit  David,  *or  escoute 
Tu  et  ta  compaignie  tote. 
Avant  te  proi  de  I'escouter 

Et  dou  bien  croire  sanz  doter, 
Ce  que  tuit  li  prophete  distrent 
Qui  ton  sauveor  te  promistrent. 
Tes  sires  et  tes  amis  seroit 
Qui  por  t'amour  s'abaisseroit ; 
Et  tu  seroies  soie  lige, 
De  tote  joie  ploinne  et  riche. 

*  Fille,  ainceiz  que  tu  fusses  nee 
Li  fus  tu  promise  et  donee ; 

Et,  quant  tu  auras  ce  oi 
Et  dedans  ton  cuer  conioi, 
Fille,  por  ce  que  tu  miheus  croies, 
.1.  pou  va  avant  et  si  voies 
Se  Dex  ai  bien  la  chose  faite, 
Ensi  com  il  I'avoit  portraitc. 
Les  voies  que  li  rois  alai,' 
Qui  por  toi  avoir  s'aval.i : 
N'i  a  chose  faite  ne  dite 
Que  bien  ne  fut  avant  escrite. 
Fille,  bien  t'ai  covans  tenir' 
Por  ce  que  tu  vois  avenir. 
Bien  ai  toz  forfait  aquite, 
Li  rois,  li  Dex  de  verite. 
Vien  avant,  fille ;  oevre  les  eaulz'; 
Garde  se  tu  pucs  faire  meaulz. 
Estil  ne  dus,  ne  rois,  ne  quens. 
Si  soit  ensemble  beas  ne  boens. 
Com  cil  qui  d'amer  te  semont ; 
De  cui  totes  les  beatez  sont. 
La  lune  et  li  solos  sont  pale ; 
Li  ciel  sont  deslave  et  de  sale, 
Se  la  clarte  qui  de  lui  vient 
En  lor  beate  ne  les  maintient. 

*Fille,  or  as  hoi  t  vehu. 
Trop  auras  lou  cuer  deceu 


1.    CoccHAxr   in    Vatican  copy  and  Mh. 
24,429,  Natl.  Library,  Parln. 


1.  Ala  in  nil  other  oopicj*.* 

2,  ThiH  couplet  wan  tin);  in  Madrid  copy 
and  in  that  nt  Stc.  f Joneviovo  Library,  Paris, 
Most  others  read  tem*  and  avenu. 
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Se  lu  ne  mai  ii  tntendue, 

(^ue  la  beatcz  li  foit  rcnduc, 

Sc  li  beaa  roi/  au  cuer  te  toiche 

Lieve  sus,  fiUe,  si  t'aproiche  ; 

E^cou  tea  dra^  de  ia  i>odriere ;  5 

Si  ve»t  ta  robe  la  plut  chiere ; 

(jarde  c'a  ton  cor»  ne  ic  liegne 

Chote  qui  lou  roi  desavainne. 

for  ce  que  tu  »oie<>  plui  note* 

Si  doiz  boire  de  I'obliote.  10 

Se  tu  vchu'*  estrc  bele  et  clere. 

S'oblie  tot  [etj  perc  et  mere. 

La  ou  tu  e.s  e^te  oorric 

Scroll  tost  la  beatez  p<.»rrie. 

Aime  lou  roi  por  fine  amor :  15 

S*a[njbelirrad  de  jor  en  jor. 

Et  com  plus  vera  li  amor  tine. 

Plus  ert  la  beatez  anterine. 

*  Fille,  aime  lou  roi  tiiicmant. 
NuJle  Hen  plus  ne  te  demant.  20 

Firo  amor  t'aprendra  a  faire 
Commant  tu  li  porras  meuz  plaire. 
P'ines  amors  vcncnt  d«i  lui  : 
Kt  fins  amors  ':<>n  «!«  f.»:iiii 
^^ui  on  que-,  'lamer  xu:  ■>•:  faint  ;  25 

Nc  m:  d<imand«:  for«i  </on  lainl. 
Saij{<:  '»<:ra.>»  m:  tu  mc  croi-.  ; 
Kl  fole,  m:  tu  t«;  rctroi> 
I)e«»  amor.<?  qui   r*!J•/v^.•m>^(M)t, 
Kl  qui  n<;  Ia.s>trnt  n*'ii  voilli>.-t:nt .        30 
I,ic  n{  joliian?*  an  doi/  *>i«:ii  (r-^Ut:, 
<'^ui  «:>  ami  lou  roi  <:ri(*»*tri-  ; 
<2u<*  ril  t»;  rtjjovcnira 
Oc^U"*  canquc/  m>\i  :iiiip»ir  .11 
Sera  tote  la  ^(ji^m-rie.  35 

N'aura^  [>ui.s  j^arcle  'l<*inonir 
AiiJs  Hcra?.  tot  j«>i>  l;trle  tt  ;^entr  ; 
'^ui;  la  tfjiilaine  <le  juv(!mic 
Kst  (.lii«/  Ir>u  r<*i  a  ^raiii  jjlaiite, 
[^^ui  tr  ;janltMa  »*n  -aiit<:  |"  40 

/:/  mtn  uf'i'tit  rt\\  litn'irni  .'nuni :  tjiu- 
niani  if^s,'  /•«/  I)ominu>,  Ihus  tuus^>t 
iiiloKihunt  lum. 

\.'\  rois  iJavid  ol  sainte  cgli^e 
Hien  ansoiguie  et  bien  apri^e  45 
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Commant  ele  se  doit  pcner 
I>e  li  saigement  demencr  : 
Que  ses  cuers  sont  en  amors  fins 
Et  vers  lou  roi  toz  entcrins. 
Ma.>  por  ce  que  ptcs  soit  a  axs«. 
<^e  li  respit  ne  ii  despise. 
Et  que  ne  I:  doie  Aarier. 
Promatre  li  ret  gr&cc  locer. 
Fille.  sei  que  a  roU  fera : 
Se  tu  raimes.  il  c'aoLera: 
Si  covoilera  ta  borate 
For  qu'il  tmisse  leonte. 
Sainz  E^peri*  jera  Tamors, 
Li  solois  et  li  entrecor^ 
Qui  de  par  coi  au  roi  ira 
Et  torn  mesaige  li  dira. 
Tu  aparoilles  lou  sentir; 
Saies  lou  cuer  sainz  et  entir. 
Oblie  lou  panser  dou  monde. 
Que  deables  ne  si  responde. 
L'ne  chose  te  di  je  bien 
Que  tu  (7arde  suz  lote  rien : 
>c  t  amof'*  hiere  tause  ou  teinte, 
Mainteriam  -eroie«i  alainie. 
Sainz  K-^pcrile  -jui  tot  ^trt. 
Qui  t'oiriti>c  dc'^pU  el  het, 
1   auruit  inainteiianl  acu>ee, 
*^i  -er«jil  t  anmr  reru>c'e. 
<."    oinjUf  I  )e\  n'ama  vpocrite: 
Ja  rj'aura  -anior  ne  >a  j^race 
Por  tauce  prit-re  'jui  tace. 
^ ^\i\  lou  Midi  lait  t.'t  lou  bien  faiuL 
Ne  lius^ert  niie  ^jue  Dex  Taint 
<jdr<i<.-  loi  hien  «io  covoiiise, 
\\}V  quoi  li  <leai)lcs  ati>e 
Kt  le>  a\e-««^ue>  et  vliens. 
Si  It'>  aiinnirue  an  ^e^  liens, 
"^i  tu  t'a»oie>  -inionie 
1  >onc  par  -eroie^  tu  honie. 
liien  pert  -*<*n«»r  «-t  >a  corone 
Cil  '|ui  vent  iou  hien  que  Hex  done. 
S'aveMpic^  c>t  -inionMU>, 
Si  c-ol  >'arnK  pule,  cor  t'aus  ; 
N'esl  nuii>  e>po>ce  lou  roi  ; 
Qu'en  >on  and  n'ai  que  lou  doi  ; 
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Et  H  cuers  qui  a  lui  sa  ploie 
S'csl  tornez  por  autre  voie. 
Tel  doivent  estre  cil  por  voire 
Qu*as  bones  oevres  fassaint  croire 
C2ue  lor  vie  est  esperitauble 
Et  lor  parole  veritauble. 
Tu  doiz  avoir  tex  tes  chaloines, 
Priors,  clotriers,  convers  et  moines, 
Arcbediacres  et  abes, 
Que  lor  ordres  ne  soit  gahes. 
An  apres  I'ordre  que  si  aut  montc, 
Li  baron,  li  roi  et  li  conte 
Doivent  suegre  lou  bien  qui  voient 
Et  garder  ceos  qui  por  os  proient. 
Se  cil  qui  lei  honour  receoveni, 
Sont  li  prodome  com  il  doivent, 
IxiTs  sera  tes  chiez  bcaz  et  gens 
A  totes  les  menues  gens  ; 
Et  li  puples  Deu  que  tu  hies 
Verront  que  beal  serai  tes  chies  ; 
Si  se  peneront  d'agencier 
Et  d'aus  meismes  avancier. 
Si  qu>n  ton  cors  contraval 
N*aura  taiche  ne  malvais  mal. 

Filie,  ton  cors  et  t'ennor  garde. 
Se  tes  amis  li  rois  te  garde, 
Belle  fiUe,  nes  t'esmaier  ; 
.1.  pou  te  sofre  a  deslier. 
Tant  que  tu  soies  andormie 
Que  li  rois  ne  venrai  or  mie, 
Avant  lou  convient  abergier 
Por  desdure  an  son  vergier ; 
Tant  qui  aura  cuilli  son  fruit, 
Et  si  ami  hi  seront  tuii. 
[Quant  tu  aras  i*amor  sentie. 
Vers  cui  nul  hon  n*a  garantie.] 
Et  tes  beas  cors  ce  retrairai 
A  la  mirre  que  Dex  flerai, 
Que  ta  chars  sera  anterree. 
l/amors  qui  est  or  en  arree 
A  mont  grant  joie  essemblera, 
Quant  tes  amis  t*esvoiilera, 
Lou  matin  au  jor  dou  ivise, 
Seras  an  ton  reaihe  a&sise, 
Roine  eaointe  et  ancresmee, 
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Bele  et  clere  et  si  acemee, 
(^u'esmer  ne  dire  ne  sauras 
La  grant  joie  que  tu  auras. 
A  eel  jor  seras  apalee 
5  Amont  an  la  chambre,  celee, 
A  tes  iuis  vcrras  revele 
Ce  (jue  Dex  ai  tor  jors  cele  : 
La  joie  que  la  amont  ai 
Ou  nuls  hons  fors  lui  ne  monta  ; 

10  Ce  qu'onques  de  iuis  ne  fut  veu, 
Ne  de  cuer  d'ome  aparaceu ; 
La  douceor  que  Dex  aparoille 
Celui  qui  a  lui  se  consoille. 
Hi  qui  te  porras  a  asier 

15   De  I'acoler  et  de  baisier. 
Cil  te  fera  joie  et  solas 
Qui  an  crois  te  tent  les  bras ; 
<^ui  si  bclemcnt  se  desploie 
Por  sa  douceor  qu'i[l]  vet  qu'on  voie 

20  [Fille,  ne  t'esmaier  tu  mie. 
Dex  te  mande  par  Jeremie 
Qui  n'est  mie  de  tel  maniere, 
De  si  cruel  et  de  si  fiere, 
Comme  ches  genz  du  siecle  sont. 

25   D'une  lor  costume  qu'  il  ont, 
Quant  feme  a  laisse  son  segnor, 
Ou  par  pechic  ou  par  amor, 
Et  d'autre  amor  est  entreprise ; 
Tant  qu'ele  son  mari  riens  ne  prise  ; 

30  S'ele  vient  a  repentement 
Et  recounoist  son  errement. 
Vers  son  mari  riens  ne  li  vaut ; 
Por  coi  que  son  mari  n'en  caut,* 
Por  son  pechie  la  en  haie, 

35  Seule  le  laist  et  esbahie, 

Ne  I'aniaroit  ne  tendroit  chiere  : 
Miex  vaurroit  qu'ele  fust  en  biere. 

Pour  ce  te  mande  damediex 
Que  li  siens  cors  n'est  mie  lex. 

40   II  est  li  dois  et  la  fontaine 

Qui  tous  jors  est  de  douchor  plaine. 


1.  Por  (|uoi :  ear  au  marit  no  chant. 

—Paris,  Nat'l  Library,  Ms.  1747. 
Por  qiioy  quer  son  mari  n*on  ehaut. 
45  — Rome,  Vatican  copy. 
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Qui  a  bone  fontaine  puise 

Nc  puct  estrc  qui  auc  ni  truise. 

Revien,  Bile,  si  esgarie : 

Ja  la  douchors  Dieu  ni  ert  fallie. 

Si  est  en  luj  grans  la  pities,  5 

Qu*  il  ne  fu  onques  esprisiez, 

L'ame  qui  de  Dieu  est  desjointe, 

S'apres  pechie  a  luj  s'acointe, 

Puis  qu'ele  est  du  pechie  retraite, 

Dont  ele  estoit  vers  luj  mesfaite,       .10 

Fermement  tiegne  sa  creance, 

Si  ait  en  I>eu  bone  esperance. 

Pour  qu'ele  voelle  revenir 

Qu'il  est  tout  prest  del  retenir.] 

Etfiliae  Tyri  in   muneribus  vultum  15 

tuum  deprecabuntur:  omnes  dh'itespUbis. 

David  vit  an  sa  profecie 
Que  ma  dame  Sainte  Marie 
Seroit  an  cest  siegle  honoree 
Et  de  tot  lou  mont  aoree  20 

En  sa  chanson  la  remantoit ; 
Dire  vet  ce  qui  an  santoit. 
Vos  fait  il,  dame,  autc  et  clere. 
Qui  seroiz  Deu  et  file  et  mere. 
Essauceroiz  vostre  linaige ;  25 

Sauve  Tennor  dou  pucelaige, 
Virginite  sauve  et  antiere. 
Ne  porroit  soffrir  la  menere 
Que  de  li  essit  hons  charnez, 
Se  ce  n'estoit  meismes  Dex.  30 

For  ce  savons  cjue  bien  est  vors 
Que  Dex  meismes  ert  li  rois 
Don  vostre  ventres  ert  toz  plains, 
Et  li  pucelaiges  tot  sains.' 
Tant  li  plairai  li  gentis  vouz.  35 

Qui  fera  vostre  cors  li  prouz ; 
Que  chastele  li  prometra, 
Que  Dex  meismes  li  metra. 

La  chastele  ere  saelce. 
En[et]la  letre  sus  neelee,  40 

Qui  dit  que  Dex  hi  entre  et  ist, 
Et  nature  li  obeist. 
Ni  clame  usalge  ne  droiture 
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Qu'en  contre  Deu  n'a  rien  nature : 
Nature  est  que  nuls  hons  ne  naisse, 
Se  lou  pucelaige  ne  laisse 
Tot  avant  cele  qui  lou  porte. 
A  celui  naistre  oevre  la  porte. 
De  vos  cera  tot  autrement ; 
Bien  lou  savons  segurement, 
Que  la  vostre  sainte  [vjantree 
Sera  toz  jorz  close  Pentree. 
Ja  au  naistre  ne  au  concevire 
De  chastete  ne  seroiz  seivre. 
Mas  por  ce  que  solz  ert  li  hons 
Qui  naistrai  sen  corrupcion, 
Saint  Esperites  hi  serai 
Qui  toz  nos  onbeira.^ 
Se  vos  ferai  onbre  sanz  nue. 
La  vostre  char  n'erl  corrompue. 

Por  ce  feront  en  remambrance 
Vostre  vuel  et  vostre  senblance. 
Les  riches  dames  qui  seront 
A  chief  enclin  la  oreront. 
Omnis  gloriae  e  jusfiliae  regis  ab  intusj 
briis  aureis  circumamicta  varietatibus 

Ce  vers  dit  que  mont  par  fut  belt 
Cele  sainte  dame  pucele, 
Que  Dex  ot  a  son  hues  eslite: 
Sa  beatez  fut  de  grant  merite. 
Que  le  venoit  devers  lou  cuer, 
Dedans  an  ot  plus  que  defors. 
Si  fut  ele  por  tot  si  granz. 
Com  plus  puet  estre  fors  et  danz, 
Can  deviser  n*ot  que  redire. 
Mas  li  rois  qui  ou  cuer  se  mire 
Prise  lou  cuer  sus  tote  rien, 
Por  ce  que  plains  est  de  tot  biens : 
Ou  cuer  sont  les  freingetez  d'or, 
Li  treceor  et  li  honor, 
Li  joial  et  li  tissu  de  soie. 
Que  la  pucele  li  anvoie. 
Li  bons  pensers  que  li  rois  eime 
Dou  gentil  cuer  se  lou  reclaime. 
Qui  font  les  bones  sevres  foire 


1.  Wanting  in  Madrid  copy,  and  in   Ms. 
J747,  Nat'l  Library,  Paris. 


1.  Spelled  in  various  ways  in  other  copies: 

AOMBCRKA,       AVMBRARA,     CVCn      OBCHBMIA. 

But  AMENI8TBSRA  In  Ste.  Genevieve  Ma. 
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[Por  avoir  s'amor  et  atraire] 
SoDt  li  joial  qui  plus  covoite. 
Nostre  dame  an  fut  si  adroite 
Que  toz  ses  cuers  a  Deu  aloit. 
David  panse  ne  li  chaloit.^  5 

[Cele  a  lui  pas  ne  falli 
Que  por  ce  revint  Dex  a  li.] 
Adducentur  regi  virgines  post  earn : 
proximae  eius  afferentur  Hbi, 

Qui  bien  orroit  et  entendroit         10 
Que  David  coute  ci  endroit, 
Toz  li  cuers  li  devroit  esmeure 
En  bien  panser  e  au  bone  oevre. 
Si  esgarda  David  mont  loint 
Cant  Dex,  qui  tot  ai  an  son  poign,   15 
Li  mostra  la  gloire  a  ses  sains, 
Don  il  devoit  estre  compains. 
Bien  I'aperceut  et  bien  lou  vit 
Et  bien  li  fut*mostre  et  dit, 
C  apres  .1.  jor  dou  grant  ivise,         20 
Cant  damedex  par  sa  justise 
De  sa  paille  et  de  son  estrain 
Aura  seure  tot  lou  bon  grain, 
Li  grains  ert  sauz  ou  que  il  aille ; 
Li  vens  anportera  la  paille.  25 

Si  ert  departie  et  espandue 
Ni  aura  puis  nule  atandue. 
Bien  salt  qui  de  raison  est  plains 
Que  la  bone  arme  est  li  bons  grains, 
Qui  la  bonte  estraint  et  serre  30 

Et  fait  venir  aa  ferme  terre. 
La  paille  qui  au  vant  s*envole 
Cui  li  vens  dechace  et  demeine, 
Cant  il  la  trove  voide  et  vaine. 
Li  malvais  vens  est  li  orguez,  35 

Qui  Tarme  fiert  anmi  les  eauz. 
Li  orguez  qui  Farme  sostient,' 
C*est  li  pechiez  qui  plus  li  grieve. 


fol- 


1.  This  and  the  two  following  lines  \ 
low  in  Ms.  1747.  Natl.  Library,  Paris : 

D'autre  chose  ne  li  challoit 
Cele  a  Ini  pas  ne  falli 
Que  por  ce  revolt  Dex  a  li 


2.  Other  copies  hare  tOLUivx,  rariousl  j 
spelled. 


Pecherres  qui  par  orguel  peche 
Ne  pet  avoir  plus  male  teche. 
Mostrer  e  ansoignier  vos  veul 
Qui  bien  se  garderoit  d'orguel 
Ne  porroit  pas  estre  si  maus, 
S'il  avoit  foi  qu*il  ne  fut  saus. 
D*orguel  venent  malvais  vice, 
Larrecim,  murtre  e  avarice, 
Et  maint  pechie  que  nuls  ne  cuide, 
Et  traisons  et  horaecide ; 
S'autre  peghie  d'orguel  ne  vient, 
S'est  li  orguez  qui  lou  sostient. 
Se  pecherrez  se  sent  mesfait 
S'il  maintenant  ne  s*en  retrait, 
E  anvers  Deu  ne  se  humilie,^ 
C'est  orguel  qui  lou  cuer  li  lie. 
Por  ce  vos  di  tote  la  some 
Riens  sens  orguel  ne  destrait  home. 
Si  com  David  nos  ai  conte, 
Cant  damedex  par  sa  bonte 
Aura  tot  orguel  abaissie, 
Li  orguillor,  tuit  eslaissie, 
S'en  torneront  avalifuant, 
Et  li  deables  apres  bruant : 
Tuit  livre  en  peine  ventoire. 

Lors  ovrera  li  rois  sa  gloire : 
Si  verrons  la  procession, 
Que  David  vit  en  vision ; 
Mont  ert  la  feste  ante  et  bele 
Ni  aura  dame  ne  pucele 
Que  ne  voist  apres  nostre  dame, 
Saine  et  sauve  an  tors  e  an  arme. 

Si  vers  apres  conte  la  joie. 
S'est  bien  droiz  que  madame  I'oie ; 
Cui  damadex  maintainne  et  gart, 
Si  qu*ele  entiere  en  ait  part. 
Afferentur  in  Uutitia  et  exultaticne : 
adducentur  in  templum  regis, 

Por  .1.  sanblant   que    David 
conte, 
Selonc  ce  qu*en  cuer  d'ome  monte, 
Poons  antandre  e  aparsoivre 


1.  Rblib  in  Ms.  2094,  Natl.  Library,  Paris; 
in  other  copies  this  and  the  preceding  pro- 
noun joined  ,  B*UMiLis,  or  s*imuus. 
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La  grant  joie  don  Dex  aboiTre 

£  aninmine  toz  les  snens ; 

Qui  most  par  est  beals  et  bo«ns. 

Une  senblence  nos  hi  met 

Por  qooi  gran  joie  tos  promet ;  5 

Ansinc  com  an  cest  <<iegle  anient 

A  la  gran  joie  que  li  rois  tient. 

Quant  il  doit  coronc  porter, 

Por  sa  aatoce  conforter  : 

Des  barons  hi  a  tant  ansanble  10 

Que  desos  tius  la  terre  tranble ; 

Les  honors  font ;  les  grans  dons  do- 

nent ; 
La  feste  est  grans ;  les  cloiches  so- 

nent;  15 

De  totes  pars  li  siegles  cort ; 
Chascnn  s'adroce  vers  la  cort. 
Li  prince  ammenent  la  roine 
An  joie  qne  Dex  la  destine ; 
Toz  li  siegles  fremit  et  bruit ;  20 

Vers  la  roine  esgardent  tait ; 
Chascnn  se  pene  qui  la  roie. 
Li  ctiace  Tont  mont  belement ; 
Se  la  portent  seurement. 
Kle  s'oblie  antrc  lor  bras  25 

Dc  la  grant  joie  et  dou  solas  ; 
Une  doucor  au  cuer  li  vient 
Si  que  de  li  ne  li  sovient. 
Cest  joie  que  la  roine  ai 
Ensi  com  Dex  li  destinai,  30 

Ce  dil  David  a  mont  grinor, 
Auront  devant  nostrc  signor 
Cil  et  celcs  qui  sauf  seront ; 
El  tot  ensi  les  porteront 
Li  ange  Deu  antre  lor  mains.  35 

Et  si  ert  cest  joie  certains 
Comme  cil  qui  faut  ne  lasse 
Envers  celui  qui  tost  trespasse. 
[Nt  dites  pas  que  ja[je]  contreuf 
Ke  cascune  ame  aura  tot  neuf  40 

Des  ammerres  por  lui  embrachier 
Et  deporter  et  solachier.]* 


1.  Supplied  from  Madrid  Ms.,'aud  fouud 
in  others  also,  which  read  amks,  anqm,  or 

ANGBLl,  ANQLBS,  ANOaiB    lllAiead  of  AMKH- 
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No9  saTons  par  les  escritures, 
Don  les  paroles  sont  seures. 
Que  .X.  ordres  d^anges  estoiest. 
Qui  ciel  et  terre  et  mer  gardoient 
Que  D«x  fit  au  commancemant. 
Li  une  prit  put  amandemaat 
Qu'en  contre  lui  s*en  orgueilli ; 
Et  li  fix  I>en  les  acuilli 
Par  sa  puissance  la  antisme  ; 
Les  trabucha  jusqu'en  Tabbme. 
Bien  dut  lor  grans  orguel  abatre, 
Ca  vers  lui  se  voudrent  combatre. 
Si  en  furent  a  cen  mene 
Qui  sont  or  deable  en  penne, 
[En  lea  de  eels  qui  lors  chatrent 
Et  qui  dameldiex  envairentj 
Sera  li  hons  qui  se  humilie. 
Qui  bien  croit  Deu  et  merci  crie ; 
Qu'en  lui  d'orguel  est  simpletez 
Et  doucor  et  humilitez. 

A  ce  aut  jor  dou  samedi 
Sera  por  Tor,  si  com  je  di ; 
Et  de  chascune  ordre  de  ceauz 
Islra  un  anges  clers  et  beauz. 
.IX.  et  .IX.  vanront  tuit  vers  terre 
Chascun  .ix.  por  lor  armes  qucrre. 
De  char  et  d'os  la  vestiront. 
Droit  devant  Deu  la  conduroni ; 
A  douce  vois  iront  criant ; 
Cele  en  ira  entr'  aus  riant. 
A  tel  joie  e  a  tel  delit 
Iront  li  sain  et  li  eslit. 
Lors  ert  la  joie  ou  ciel  pleniere 
Que  la  maisine  iert  entiere. 

Mas  la  raison  vos  dira  gie 
Por  quoi  li  ange  seront  lie  : 
II  ont  bien  I'oevre  Deu  vehue 
Et  sa  pidie  aparcheue  ; 
Que  Dex  ai  forme  d'ome  prise 
Par  sa  do<;or  et  sa  frainchise 
Nos  ai  acuilli  en  frairage 
Si  s'est  mis  an  nostre  linaige  ; 
Por  la  autoce  lor  signor 
Porteront  la  lignie  honor. 
Et  cant  home  entr'aus  ira 
En  la  forme  que  lor  sire  ai 
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A  lai  servir  et  honorer, 

Ne  voudront  mie  demorer. 

Flors  de  roses  iront  cuillant, 

Et  flors  de  lis  soef  flairant ; 

Et  violetes  qui  sont  perses.  5 

S'en  ffiront  corones  diverses. 

Chascun  Taura  selonc  sa  vie, 

Tel  com  il  Taura  deservie. 

De  ce  est  il  segure  chose : 

Que  li  martis  aura  la  rose,  10 

Qui  est  vermoille  comme  sans ; 

Lou  lis  qui  est  si  beas  et  blanz 

Celui  aiira,  por  verite, 

Cil  qui  ti  foi  et  cherite. 

Cil  qui  tevent^  cherite  florissent        15 

Si  que  les  flors  de  lis  en  issent. 

Chastetez»  qui  est  sainte  et  note, 

Aura  la  flor  de  violote ; 

Qui  croit  an  bois  et  an  montenes, 

Si  que  nsurois  venir  ne  deigne :  20 

Si  sene6f  en  sa  nature 

Ceos  qui  se  garden t  de  luxure. 

Selonc  sa  vie  et  sa  raenere 

Aura  chascuns  corone  antere, 

Tel  que  la  flor  ni  blemira.  25 

Et  Dex  meismes  li  dira 

Qu*il  li  done  par  flm  covant 

A  toz  jor  mais  freiche,  rovant. 

Saura  antre  les  flors  devise. 

Li  une  ert'  an  sus  I'autre  assise,       30 

Por  la  corone  qu'on  la  vote 

Qui  par  antre  les  flors  champoie. 

Les  corones  sont  anterines 

De  pierres  precioses,  fines. 

N'i  a  celi  qui  bien  ne  pere.  35 

L*uDe  est  d'esmaraude  clere 

Et  I'autre  d'un  saphir  espris, 

De  grant  beate  et  chier  pris. 

Li  martir  que  Dex  ai  ame. 
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L'a  d'un  rubi  si  enflame  ^ 

C'a  celui  qui  de  loint  I'esgarde 

Semble  que  toz  li  chief  li  arde., 

Cil  cui  Dex  ai  tel  don  done 

Seront  adroit  roi  corone : 

Nuls  rois  n'l^  corone  an  cest  monde 

Si  entiere,  ne  si  roonde. 

Tot  jors  hont  roi  guerre  ou  tenson, 

Poor  de  mort  ou  cusanson  ;' 

Et  la  androit  ou  li  rois  dote 

Est  la  corone  fauce  et  rote. 

Mas  qui  cele  corone  aura 

J  a  tant  regarder  ne  sera 

Que  de  totes  pars  ne  Tan  sovene 

La  joie  qui  toz  jors  engreine. 

Pro  patribus  tuts  nati  sunt  tibi  filii ; 

constitues  eos  principes  super  omnem 

terram. 

Bien  devez  matre  la  table 
Por  lou  maingier  esperitauble. 
En  cest  joie  que  David  voit. 
Qui  tot  lou  cuer  li  avivoit. 
.1X1.  vers  vet  violer  et  dire, 
Que  Dex  meismes  li  espire. 
Por  leans  va;  si  s'esbeloie  ;* 
Ne  li  dessiet  chose  qui  voie ;  * 
L'arson  retoiche  a  la  viole ; 
Si  commance  une  note  bele. 
Chanter  vet  des  fiz  la  roine. 
Por  sa  chanson  fai  entreine 
Mont  belement  la  reconforte. 
Vos  cuidastes.  dame,  estre  morte. 
Cant  vostre  anfant  furent  ocis ; 
Or  sont  signor  de  paradis. 
Cist  anfant,  dame,  sont  tuit  vostre, 
Cist  aut  martir,  cil  saint  apostre. 
Mont  por  eutes  grant  delour ; 


1.  This  word  cannot  be  identified 

in  Vatican  Mb.,  Rome,  this  line  reads 
*Qu'  oevres  de  charite  floriase.* 
Similarly  in  other  oopies. 

2.  Madrid  and  Ste.  (tonevieve  copies 
raad  BST ;  Ms.  2094,  Nat'l  Ubrary,  Paris, 
has  txRA. 


1.  Aura  le  rubin  si  enflambe. 

—Rome,  Vatican  Ms. 

2.  Ste.  Genevieve  copy  reads  d'achoisom. 

3.  Parleanz  vet  [va]  si  s'esbanoie. 
—Paris,  Nat'l  Library,  Ms.  24,429,  and 
most  other  copicH  likewise. 

4.  Ne  li  desplaist  chose  qu'il  voie 
—Madrid  Ms.;  8te.  Genevieve  copy  has 

DUPLBT. 
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Nerci  Ion  coer  et  la  colour. 

Cant  Tos  lor  Teistes  mal  faire. 

Lots  con  tratticr  ct  detraire. 

Toz  li  siegics  tos  corroit  sore. 

Dex  Tos  soflTroit  ccle  fort  oerre,  5 

Qm  li  flsaire  quant  ele  an/ante, 

Qmi  est  angoisseose  et  dolante 

Josqocs  tant  que  Dex  la  delivre ; 

Cant  ele  set  son  anfant  Tivre, 

Lots  ai  sa  delor  obliee,  10 

Que  Dex  la  tote  recriee. 

Dame,  Is  Tofttre  anfant  naissoient 

Cant  par  martire  tos  laissotent. 

Et  [A]  eel   grant  joie,   a  eel   bel 

estre,  15 

La  fa^it  Dex  isiir  et  oestre. 
Grans  fot  li  daes '  an  departir. 
Cant  Tostre  precios  martir 
Loo  seigle  avoient  en  despit. 
Lor  joie  mistrent  en  respit  20 

Et  soflfrirent  en  atandne 
Jnsqnes  Dex  lor  heust  randne. 
Onqnes  per  prince  ne  por  roi 
Ne  guerpirent  Deu  nc  sa  loi. 
Or  est  la  chose  si  changie  25 

(^ue  nos  ai  li  rois  vaingie. 
Ou  sont  or  li  felon  tirant, 
Qui  nos  aloient  detirant  ? 
Ix)r  vcrtu  est  bicn  assomee ; 
Que  tot  issi  come  plomce  30 

Sont  en  Tabisnie  dcscendu  ; 
Et  vostre  anfant  vo»  sont  randu. 
Mont  fut  preciosc  la  mors 
Don  si  est  bias  li  reconfors  ; 
C*or  sont  prince  et  signor  de  terre.  35 
Ja  en  lor  marche  n'aura  guerre. 
Roinc  estcs  de  riche  cort. 
Veez  la  joie  qui  vos  sort. 
Crehus  ai  Dex  vostre  lignie 
Tant  que  vigae  est  avignie.  40 

Cent  chanson  que  je  vos  chant 
Por  quoi  je  vos  garni  avant, 


Ensi  com  Dex  loo  me  cmsoiille,, 
Vos  dira  se  prcs  de  roroiOe^ 
Cant  ceste  joie  ert  aTcsne* 
Qne  je  ai  en  risios  rehve. 
Menumts  ermmt  mamams  tm  , 
gtMtPuHamt  it  ggmtratmrmnm. 

Ce  rers  conte  le  remei 
Et  la  bele  reqaenoissance, 
Qne  cil  de  paradu  aoront. 
Vos  est  provez  qoe  tnit  seroat,^ 
An  sans  Tanront  e  an  memoire 
Que  Dex,  li  doox  pere  de  g[I}oire, 
Les  aora  delivrerai  de  Tessil 
Por  son  tres  chier  precior  &1. 
C'est  la  fontene  de  pidie, 
Por  qaoi  sont  de  prison  getie. 
Lai  iront'  tnit  comnmnement 
Et  amerons  '  si  Bnemant ; 
Chascuns  de  tote  sa  vertn. 
C'onques  si  grans  amors  ne  fnt 
Celni  qui  la  besoine  fit 
Nostre  Sauveor  Jhesu  Grit 
Son  fil,  sa  destre,  sa  poissance, 
Sa  douce  voiz,  sa  sapiance 
For  qu'il  sot  si  soeure  portraire 
Qu'il  ni  eust  rien  que  refaire 
Cclui  devroBt  il  bien  amer 
S'entendront  tuit  a  lui  loer 
Ja  ne  reposcra  cil  los 
Que  li  loiers  hi  ert  li  repos 
Li  beas  ros  de  la  fontene. 
Qui  lou  siegle  conduit  et  mene 
C'est  la  vertu  Saint  Esperite 
Por  quoi  Dex  antre  nos  abite. 
Lors  apenra  tot  et  dira, 
Et  tot  lor  cuer  raemplira. 


1.  Deuu,  diax,  oxavx,  DOU8,   DBX  in 
other  copiM,  ooNS  in  Madrid  Ha. 


1.  This  and  next  line  a»  follows  in  Ms. 
1747.  Natl  Ubrary,  Paris: 
Vors  est  provez  que  luit  saunmt, 
En  ruer  I'aurunt  e  en  lueiuoire, 

2.  This  line  in  other  cupiett  l)egin8  with 

LOKKONT,  LOSRBNT,    LOIRONT,  I.OKKUNT    OF 

LoxauM. 

3.  All  other  copies  have  a  form  of  the 
third  i>er8un  here :    amkromt,  Aaxauxr, 

▲aSRKMT. 
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Si  qu*il  sauront  canques  ou  monde, 

An  ciel,  an  terre,  an  mer  parfonde. 

1 41  chars  est  soltilz  et  legiere : 

Ne  la  tienra  murs  ne  maisiere  ^ 

Pius  iront  de  lui  en  lui  5 

Que  stancele  ne  saut  de  feu. 

La  ou  ira  la  velontez 

Hiert  maintenant  li  cors  ale. 

Ne  ja  li  hons  n*aura  mestier 

Ne  de  boire  ne  de  mengier ;  10 

Que  cors  n'aura  rien  que  desmise, 

Que  dechie  ne  que  blemise.^ 

Damedex  qui  est  li  veras  pains 

Qui  or  saombre  entre  les  mains 

A  ceos  qui  font  son  sacremant ;         15 

Qui  s*abaisse  veraemant 

An  la  mie  que  nos  veons. 

Icil  sires  que  nos  veons. 

Emplira  sa  senefiance 

Qu'il  sera  nostre  sostenance.  20 

Li  sacremans  est  fais  de  pain 

Qui  paist  Pome  contre  la  fain ; 

Et  nostre  sires  qui  i  vient 

Est  li  pains  qui  Tarmesostient. 

Si  nos  ravive  por  son  cors  25 

Quant  li  deables  nos  ai  mors. 

Et  por  ce  que  li  cors  ravive 

L*arme  qui  est  morte  et  chetive, 

Cil  sacremens  nos  senefie 

Qu*il  meismes  ert  nostre  vie.  30 

Or  vient  il  por  aos  conduire; 

Que  enemis  ne  nos  puisse  nuire. ' 

Lor  lou  verrons  nos  fa6e  a  face  ; 

Si  nos  patstra  sa  douce  grace, 

Qu*entre  nos  ert  et  remaindra,  35 

Lou  cors  et  I'arme  sostenra. 

Et  puisque  la  vie  ert  si  fors 

Comment  i  revanroit  la  mors. 

KJui  vaincuz  est  il  fuit  a  des, 

Que  cil  qui  vient  nou  tiene  pres ;     40 
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La  mors  fut  vaincue  et  conqui^e  * 

Cant  la  vie  fut  ou  cors  mise ; 

Et  par  .1.  mot^que  Dex  i  dist 

Savons  nos  bien  qui  s*en  conquist. 

Mors,  or  fai  canques  tu  porras 

Que  tu  meismes  te  morras ; 

Lor  fut  por  voir  faite  [la]  lute 

Por  quoi  Dex  ai  la  mors  destrute. 

Et  a  eel  jor  la  destrura 

Si  qu'en  I'abisme  s'en  fura  ; 

Cbacie  an  ert  et  fors  seuree 

Et  nostre  vie  asseuree. 

Propterea  populi  confitebuntur  tibi  in 

aetemum  :  et  in  saeculum  saeeuli. 

Por  cest  leu  et  por  cest  desduit, 
Ce  dit  David,  loeront  tuit 
Communema^t  nostre  signour, 
Chascuns  de  tote  sa  vigour. 
Nule  riens  n'ert  an  tot  lou  monde 
Que  au  loer  Deu  ne  sa  ponde : 
Les  puissances  et  les  natures 
Et  les  divcrscs  creatures, 
Ange,  archange  et  les  vertuz, 
Et  li  bons  qui  est  revestiz, 
Li  ciels,  la  terre  et  la  mer 
Et  li  airs,  qui  si  por  est  cler, 
Que  ni  aura  ne  vent  ne  nue, 
Ne  rien  qui  grief  a  la  venue. 
Solois  et  lune  chanteront ; 
Les  estoilles  s'acorderont ; 
Ce  sont  li  ange  qui  les  meinent 
Et  qui  de  Deu  servir  se  poinent. 
[Ne  sera  nus  que  Dex  ne  lot 
Ne  qui  ne  die  som  bon  mot.]  * 
Chascuns  a  douce  melodie. 
Ni  aura  qui  trop  ne  poi  die. 
De  eel  grant  joie  et  de  ce  lox 
Nos  dit  li  apostre  Sain  Pox ; 
Que  nuls  cuers  sauroit  esmer 
Tant  si  seust  bien  acemer. 


1.  RocHiBRB  in  Ste.  Genevieve  copy. 

2-  Qui  decline,  qui  envielliaee. 

—Paris,  Arsenal  Libranr,  8518. 

3.  Que  nua  net  ne  nos  puiaee  dire. 

—lis.  aOM,  Nat'l  LlbnuT,  Paris. 


1.  The  two  following  couplets  wanting 
in  three  copies :  Paris,  National  Library, 
Ms.  24,429 ;  Ste.  Genevieve  Library,  L.  f. 
13,  and  Madrid  copy. 

2 .  Wanting  only  in  this  copy. 
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fNe  oil  tnir  n'nrfillt?  nit- 1  *  Monl  I'avez  fin  e  agusie, 

(hlr  Intit  Tnrp  roniolr.  Ne  sai  ou  vos  avez  pasie, 

I'l  rtn^mU  rft\i»   KrwrlftvU.*  Ma?  d'unc  ricn(?)  fais  jc  saige* 

\A  hrtr\<  ««lmp*  am  tt^\  tViviH*  Que  monl  avez  grant  avantaige 

t:>w  t^AWrx^e*  Wi>*  m»>«h-<^  «m  \\%yi  5     Cun  mot  ai  en  sainte  escriture 

^.T^tt  ft^ttxWm'ert!  xW  n\N*t^e  Um.  Qui  grant  hien  vos  asseare: 

CViAttifcot^  T^e  T^h^m^rf  ^«^^*U  Qui  IVu  ainie«  de  Ini  enqniert 

Air»M  row  !Vx  \\  x^\-^\^,  Scure  S5>it  i3  q»e  aeslz  Ten  at ; 

l^ic^iw  <5t!^  tr'^t  tV>«tA^«^  ^  j>ui^  :  M^^nt  w»ei  son*  cxkt  a&  boa  escole 

^^T!*  >ti  a  tqnt?  <\\rt  i\^  f*m^.  lo    vj«i  velontr^^T  oi  {;a  parole. 

T,e  gy*nti1  i^irwr  }<xi  rrn  <^  fVait^y,  Ki  vvt«  €st«.  tm  ictrs-  "H  pipeaep 

'R<v<^rd€  ri  NW«rr  oTy^rj<y'.  Ac  t^i  a  ^««Te  e  a  sencstre^ 

T'aTt'Jfr,  VlJiTm*.  ^  hren  Jim<*r,  l.i  )v»n>  maisrre  dtm  ve^  arwr 

TV  «emr  ^^eti  fi  rtN'^am^r  Rorc?t»ii  «•  qtw  vnssavta. 

iVItii  qtri  I*  foi  n^»>  ^^spity  15     Si  cr%m  il  psi  vrrto.  amis. 

<*>ti  x*r>«!tre  uentiy  o»iorv  ^«»o  mfr<*.  Orots««ni  )i  hieri  quSl  hi  a  mis. 

1.  l\'«titinv  <wN  Iti  thtv  copy 


1<y  thr  fwprf«i  K«ri*T«.VTT  Th*'jit»oTf  Is  th<  ommI  nwdiofi. 

With  0!>c  <»x<^ption,  nil  monies  con^uU^d  arc  immediateh  follow^ed 

b>  *<^mo  si\t\  lines,  of  tK  sj»m<.  meter  anr:  $tvlc.  whirh  were  evi- 
dertl\  r<hrrirdtv:  b^  roovT<tv  ^>  r.  rrkntH>n;UuM  o:  uu  /tmrtOTysf  itself. 
T1m>  <«<^en>N.  howt*ve>.  tr  N-  ;:  <ieT>:!rn?i  roTDnf^vUior..  o*  nrolxihh  rwfj. — 
hein^.  r;  nrirrruive  o:'  fsn'.'O:'^  mi^'-tvdAn!  .^nc  o;  ti^c  min'^oiilon>  quench- 
im;  01  Ivs  tbir<>L  rwe!>t\  l^nes  folioM-e*/.  b\  a  pnive*  o:  lort^  lines, 
drvMeti  into  ?*>'r*c  r»  »rt»'%n>.  t<'  ^vhiri  ti%t  ti^vini  i>Ame>  01'  thi-  Ghna 
f»erve  ris  t^tle^  T^."*:  ♦Ke*«v-  fr»rt\  linc^  I'nrn.  ai.  indenendeni  comnosi- 
tior.  w.^i.ilt:  ap^'e.-*.  tIs-  fvr>ir.  t^i  fr>.':  th.-i  The\  ^rc  foim<i  apnencied  tr- 
an.'>ther  BiMirn.  T>irar»»^rivi   o:"  ;,  di^rver*:   mete:  .  ti:  this   rase.  tnrj.  a 

Thi  Mnd^'M":  r^'iin  i<  m^opc  ii    r»dd!n^-  a:   rhc  end 

Qu!  row  \''^pv  *ir*  r*  r-!  f ;  vf»i: 

These  rw<^  lines  arc  mnch  Itkc  r.  rnunle:  ending  an  old  metnca; 
Version  of  tnc  I^ord's  Prarer  and  thcrreed.  whirl,  version  is  ronsid 
ere<l  the  earlest  existing  in  that  fnrm.- 


161.     TliJ"*^"  '■y,']%^<t'-  ^*fftt  t"hi»--  forni  nt"   reii^ton?:  poetn 

was  Ver*  »iiStS?'Jkr^i^ ^rtrthy  r.f  nndv. 
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To  show  the  variations  of  text  that  arose  from  local  varieties  of 
speech,  and  perhaps  from  liberties  taken  by  the  scribe  with  the  origi- 
nal, the  same  passage  from  two  different  copies  is  here  compared.  The 
passage  chosen  for  this  purpose  is  the  first  part  of  the  poem  proper, 
m  which  a  dialogue  is  in  progress  between  David  and  the  angel  at 
the  gate  of  paradise.  The  versions  thus  represented  are  most  widely 
separated  geographically,  the  first  being  made,  it  is  said,  in  England, 
and  the  second  in  Southern  France,  probably  about  the  same  time. 


ENGLAND. 

*  D'une  dol<;or  ai  plain  le  quer ; 
Ne  pois  muer  en  nul  fuer. 

Ma  chanson  voil  dire  le  rei, 
Le  halt  seignor  en  qui  io  crei. 
Encore  en  sa  chambre  est  repos, 
A  son  deduit  et  a  son  repos. 

*Seinz  Espiriz,  oevre.mei  I'us. 
Je  chanterai,  si  entrer  pus ; 
Si  dirrai  un  sonet  novel. 
Si  li  reis  Tout,  molt  li  ert  bel.* 

De  cele  part  u  I'entre  iere 
Revent  une  voiz  halte  et  clere, 
Que  lui  dist,  *  David,  trei  te  en  suz ; 
Gardez ;  ni  aprochiez  plus. 
Lui  reis  se  deduit  et  repose. 
Ne  serreit  pas  asseure  chose 
A  ton  oes  oir  ne  saver 
Ceo  qu*om  mortel  ne  pot  veer ; 
Ne  poet  vere  home  mortels 
Quels  est  ioie  espiritels. 
Mes  la  changon  que  tu  vols  dire, 
Escrif  la  en  bref  u  en  sire, 
Et  io  frai  tant  por  tei ; 
Et  io  la  mustrai  al  rei ; 
Si  tu  la  me  bailies  escrite, 
Ben  li  serra  mostre  et  dite. 
Jo  li  dirrai  ceo  que  tu  diz.' 
VMerci,  sire,'  ceo  est  Davis, 

*  Si  io  laienz  entrez  estoie, 
Od  les  moz  iugleroie; 
Jogleres  sui,  sages  et  duiz ; 
Et  li  reis  pleseit  mes  deduiz ; 
Jo  saijmolt  ben  que  les  sodles 
Me  sereient  molt  granz  dones. 

*  Bels  sire,*  ceo  dit  Daviz, 

*  Ne  ma  neatez  issi  mes  diz. 


SOUTHERN    FRANCE. 
I 
D'una  dougor  ai  plen  le  cuer 

Ne  puis  muer  n'en  isse  fuer 

Ma  chanson  vueil  dire  Io  roi 

Lo  aut  segnior  en  cui  ie  croi 

Encore  est  en  sa  chambre  enclous 

A  son  desduit,  a  son  repous. 

Sains  Esperiz,  ovrez  moj  huis 
Je  chanterai  s'entreir  i  puis. 
Si  li  dirai  un  son  novel. 
Si  li  rois  I'ot,  molt  lien  er  bel. 

De  cele  part  ou  I'enti^e  ert 
Revint  une  voiz  aute  e  clere 
Que  li  dist,  *  David,  trai  t'en  sus, 
Guarde  que  ni  aprochier  plus ; 
Le  rois  se  desduit  e  repose. 
Ne  seroit  pas  seurcichose 
A  ton  hues  oir  ne  veoir 
Ce  que  nus  horn  ne  puet  savoir 
Ne  puet  savoir  nuls  hom  charnex 
Que  est  la  ioie  esperitex. 
Mes  le  chanson  que  tu  vuels  dire, 
Escrit  en  chartre  o  en  cire 
E  ie  ferai  bien  tant  por  toi 
Que  ie  la  porterai  lo  roi. 
Si  tu  la  me  bailes  escrite 
Bien  li  sera  mostree  e  dite 
Je  li  dirai  ce  que  tu  diz. 
Merce  sire,  ce  dist  Daviz, 
Si  ie  leens  entrez  estoie 
Avec  mes  moz  vieleroie : 
Joglerres  soi,  sages  e  duiz ; 
Si  Ie  roi  plaisoit  mis  desduiz, 
Ce  sai,ie  bien,  que  las  sodees 
Me  seroient  molt  grans  donees. 
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Ne  dites  pas  que  io  les  escriTe.  '  Ne  dites  pas  qae  ie  rescrive. 

La  lange  et  li  quers  advue  (?)  La  lengua  cni  le  cuers  avive 

L'escrivera  sanz  dei  et  sanz  mein  L^escrivra  sens  doiz  e  sens  mains 

Assez  miels  que  nuls  escriveins/  Assez  meils  que  nns  escriTains.' 

The  manuscripts  of  the  Eructavit  copied  and  cited  above  are  as 
follows:  British  Museum,  add.  15,606;  Rome,  Vatican  Library, 
1682;  Madrid,  National  Library,  E.e.  150;  Paris,  National  Library, 
1747,  2094,  24,429,  and  the  fragment  found  in  902 ;  Arsenal  Library, 
3518;  Ste.  Genevieve  Library,  L.f.  13. 

Copies  examined  besides  are  all  at  Paris  :  in  the  National  Library, 
1536,  20,046,  25,532;  in  the  Arsenal  Library,  3516. 

The  copy  said  to  be  at  Vienna,  Bibl.  Palat.,  3430,  has  not  been 
examined  by  the  editor. 


I 


LANTERN  SLIDES  WITHOUT  A  NEGATIVE. 

W.  G.  Tight. 

As  improved  methods  oif  teaching  are  being  constantly  developed 
and  the  instructor  is  anxious  to  avail  himself  of  them,  there  seems  to 
be  a  growing  demand  for  the  stereoptican.  In  fact  the  time  has  al- 
ready arrived  when  the  class-room  is  not  complete  unless  there  is  pres- 
ent some  good  instrument  for  projection.  And  there  is  no  depart- 
ment of  instruction  in  which  it  cannot  be  used  to  advantage.  Its 
value  lies  m  the  fact  that  a  large  number  of  individuals  may  view  the 
representation  of  the  same  object  during  its  explanation.  There  are 
a  number  of  large  firms  who  make  it  a  business  to  prepare  slides  for 
class-room  and  lecture  work.  But  the  instructor  who  depends  wholly 
u|X)n  these  to  supply  the  needed  slides  has  yet  to  learn  to  what  mani- 
fold uses  his  instrument  can  bie  put.  One  can  not  buy  what  is  de- 
sired. One  must  learn  to'  make  for  himself.  As  the  requirements  of 
every  teacher  are  different  and  each  one  laboring  alone  as  it  were 
often  hits  upon  little  methods  that  might  be  useful  to  others  working 
in  different  lines,  it  is  my  intention  lo  give  a  few  of  my  various  meth- 
ods for  the  manufacture  of  ray  own  slides,  trusting  there  may  be  a 
few  points  of  value  to  some  one.  It  is  my  purpose  to  speak  only  of 
those  methods  in  which  no  negative  is  required  for  the  preparation  of 
the  slide,  and  first  of  those  methods  in  which  not  even  a  camera  or 
but  little  knowledge  of  photographic  manipulation  is  required. 

Next  to  the  use  of  a  blackboard  and  free  hand  drawing  for  rep- 
resentation comes  the  preparation  of  a  slide  for  the  lantern  by  draw- 
ing on  glass.  The  glass  must  first  be  prepared  and  under  this  head 
might  be  mentioned  two  ways : 

First,  flow  the  glass  with  a  solution  of  collodian,  or  a  negative 
varnish  and  when  dry,  write  or  draw  with  a  fine  pen  and  india  ink. 
This  gives  the  desired  object  in  black  against  a  white  ground. 

The  second  way  gives  a  light  drawing  against  a  dark  ground  and 
this  may  be  accomplished  by  smoking  the  glass  over  burning  camphor 
and  drawing  the  design  with  a  needle  point.  To  make  this  perma- 
nent, flow  with  collodian  or  a  negative  varnish.     Always  piesexN^  ^ 
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foie^^ed  n€ga:i  ves  and  &igh:  ssr  jck  p^es  -zod  w^^  i  ^iijcss  cu-^c  C3t 

itMrm  iotc>  Uacern  size  aad  c'nea  cxrilize  thie  opcfc:^-i«-  i:3i  bj  jizTxrcrt-ag 
ID  dniiga^  with  a  sharp  point:.  Toese  are  especiaiiT  sseri-  tDc  prc- 
seatatioQ  c^  form  ibe  and  tables  and  oatlLne  work, 

A  .^MrC'^nd  class  of  slides  maT  be  made  br  cnuistere.  a  son  at  de- 
caki mania  proces^s,  which  as  a  rule  has  noc  been  fo«jnd  sancs£i:ctoeT. 
though  s-^HmetioKs  emploired-  The  picture  desired  nnj  occnr  in  a 
newspaper,  it  can  be  cut  out  and  cemented  tace  down  oa  the  glass 
with  j^^nrif;  cement  lasoluWe  in  water,  (collodiaji  or  nejjaiive  varnish.) 
tlicit  tbe  paper  can  be  moistened  and  by  carefiii  rubbing  with  the  nn- 
fers  €«»  aU  bit  removed  and  leave  the  ink  ot  the  picture  on  the  glass. 
Thij»  should  also  be  varnished  to  protect  it. 

The  third  class  of  slides  may  be  made  by  the  use  of  thin  objects 
aod  sectioni*  mountevj  between  glasses,  opai^ue  objects  whose  outline 
i»  desired.  Skeleton  leaves  to  show  venation  Histological  prepara- 
tionf^  which  are  large  enough.  Of  course  it  is  not  intended  to  include 
uiider  this  head  preparations  for  microscopic  projection,  as  that  would 
make  a  subject  for  separate  consideration. 

We  would  now  speak  of  the  slides  whicli  are  made  by  photo- 
graphic methods. 

And  ht^re  the  simplest  slide  is  the  negative.  A  negative  is  the 
first  plate  or  film  made  with  a  camera  'jr  otherwise,  wnich  reverses  the 
lights  and  siiades.  Very  many  slides  shuw  lo  a  betcer  advantage  in 
the  negative  thcin  in  the  positive.  .\  drawing  may  be  made  with  a 
bla<:k  crayon  on  a  white  pa[>er  and  with  a  white  crayon  on  a  black- 
board—both may  be  positives.  Many  book  illustrations  which  it  is 
desired  to  copy  into  a  slide  have  a  black  backgrtjund.  Their  negative 
sh<jws  a  white  background  and  a  dark  «)bject.  The  use  of  a  negative 
from  a  book  illustration  which  had  a  white  back  ground,  in  many 
cases,  IS  very  satisfacitorv.  A  sure  rule  is:  Whenever  the  background 
or  tlu  ahade  of  the  design  does  not  re f^ resent  a  RKCociNiZED  character 
/?/  th£  object  presented  a  ne^alive  is  ei/ually  as  appropriate  as  a  positive 
When  this  is  the  case  the  shade  should  always  accord  with  the  recog- 
nized character.  For  v^xample,  one  may  <;huose  to  illustrate  the  reces- 
sion of  the  I^'alls  of  St.  Anthony,  from  the  i)lates  in  the  Minnesota 
Rejx^rt.  I'he  water  must  be  rej)rescnied  a^  :<'hite,  hence  a  negative 
must  be  made  for  each  illustration  and  from  thein  a  positive,  requir- 
ing two  j)lates,  two  developments  and  two  elements  of  time  for  the 
pnxJuction  of  each  slide.  While  going  through  just  that  tedious  task 
the  method  which  is  about  to  be  described  was  discovered.  When  it 
is  desired  to  obtain  but  one  slide  from  a  photograph,  picture  or  illus- 
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oration,  or  even  a  landscape,  if  no  sky  is  present,  it  can  be  accomp- 
lished directly  from  the  camera,  obtaining  a  positive  on  the  first  plate 
in  the  following  manner  : 

Develop  with  any  good  developer.  Do  not  develop  too  far,  just 
enough  so  that  the  plate  is  all  up.  In  no  case  develop  through  the  film. 
In  developing  use  a  black  tray  in  which  the  plate  lies  perfectly  flat  on 
the  bottom.     Pour  off  the  developer  and  thoroughly  wash  the  plate. 

Now  expose  the  plate  to  the  light.  The  strength  of  the  light 
depends  upon  the  blackness  of  the  film  developed.  A.  weak  light  for 
a  few  mmutes  gives  better  results  than  a  strong  light  for  a  few  sec- 
onds. 

Be  sure  that  the  plate  is  in  close  contact  with  the  bottom  of  the 
tray,  and  that  no  light  gets  to  the  back  of  the  plate.  Return  to  the 
dark  room  and  flow  a  fresh  developer  over  the  plate  again  and  de- 
velop until  the  entire  plate  is. perfectly  opaque  and  the  picture  appears 
as  a  positive  on  the  back  of  the  plate.  Wash,  and  fix  as  usual.  After 
fixing  without  washing,  place  the  plate  into  a  reducing  solution,  and 
reduce  until  the  high  lights  are  clear,  and  the  picture  stands  out  a  nice 
clear  positive.  If  the  plate  is  stained  yellow,  it  is  probably  caused  by 
the  develoi>er. 

Wash  very  throughly  in  running  water,  dry,  varnish  and  mount, 
and  there  will  have  been  produced  a  lantern  slide  positive,  direct 
from  the  camera,  with  the  use  of  but  one  plate,  one  developing  solu- 
tion, and  in  less  than  half  the  time  required  the  old  way.  This  can 
also  be  applied  to  contact  printing  and  transparency  work. 


ERRATA. 


Page  8,  Line  13.  The  sentence  should  read,  "The  two  long 
setae  are  about  as  long  as  the  combined  lengths  of  the  last  three 
joints." 

Page  14,  Line  25.     The  word,  **  taponomic  "  should  read  **taxo- 


nomic." 


Page  17,  Line  8.     The  figures  **  4  or  4"  should  read  **4  or  5." 

Plate  I,  Figure  6.     The  elongated  spines  at  the  distal  extremity 

of  the  leg  should  be  three  times  as  long  as  depicted. 

From  the  middle  of  the  convex  border  of  Figure  7,  a  short  seta 
has  been  omitted. 
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I. 

ADDITIONS  AND  CORRECTIONS  TO  THE  FLORA  OF 

LICKING  COUNTY,  OHIO. 


H.  L.  Jqnes. 

It  has  been  thought  desirable  to  record  the  additions  which 
have  been  made  to  the  Catalogue  of  Phanerogams  and  Ferns, 
published  in  1892.  A  few  mistakes  which  are  to  be  found  in 
that  issue  are  here  corrected.  Likewise  new  stations  for  rare 
plants  are  given  wherever  new  ones  have  been  discovered. 

The  numbers  refer  to  those  giyen  in  the  above  mentioned 
catalogue. 

81.     Viola  sagittata  Ait. 

Welsh  Hills,  May,  1892 ;  Ray  Evans. 

89.     Dianthus  Arnusia  L. 

This  has  been  increasing  constantly,  in  number  of  individuals 
since  it  was  first  discovered. 

92.     Silene  stellata  Ait. 

Island  in  **  Old  Reservoir,"  July  13,  1892. 

1 01  and  102  are  interchanged.  Although  careful  search  has  been 
made  no  specimen  of  Cerastium  viscosum  L.  have  been  found.  It  is 
probably  a  mistaken  identification,  although  the  author  has  not  had 
an  opportunity  to  examine  Dr.  Jacobs'  herbarium. 

114.  Althaea  officinalis  L.  should  be  A.  rosea  L.  This  was  a 
mistake  of  the  author's  in  copying  Prof.  Herrick's  notes. 

140.     Ceanothus  Americanus  L. 

Roadsides  southeast  of  Newark,  July  6,  1891. 

*i46^.     Acer  spicatum  Lam. 

Cat  Run,  north  of  Granville,  June  7,  1892.  Prof.  C.  J.  Hcr- 
rlck. 
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*iS6}i.     Polygala  sanguinea  L. 

light's  farm,  three  miles  west  of  Granville,  July  19,  1892. 

166.     Psoralea  Onobrychis  Nutt 

Licking  Reservoir,  July  13,  1892. 

♦177^.     Desmodium  pauciflorum  DC. 

Granville,  O.,  Sept.  5,  1888.     Prof.  C.  J.  Herrick. 

180.     Lespedeza  polystachya  Michx. 

Welsh  HiUs. 

*iSi^.     Lathy rus  paTustris  L.  var.  myrtifblius,  Gray. 

Licking  Reservoir.     W.  C.  Werner. 

249.     Lythrum  alatum  Pursh. 

Welsh  Hills,  June  29,  1893. 

270.     Thaspium  aureum,  Nutt. 

This  is  probably  a  mistaken  identification,  the  variety  trifoliatum 
C.Qult  and  Rose  only  being  found.  In  the  confusion  which  has  arisen 
concerning  this  species  it  has  been  thought  best  to  place  all  our  forms 
under  the  variety,  but  many  of  them  agree  very  closely  with  the  de- 
scription of  the  type. 

♦284^.     Osmorrhiza  longistylis  DC. 

Granville,  Ohio,  H.  G.  Dorsey,  May  18,  1892.  Licking  Reser- 
voir, C.  F.  Green,  May,  1892. 

309^.     Lonicera  Sullivantii,  Gray. 

On  islands  in  the  **  Old  Reservoir,"  July  13,  1892.. 

339.     Solidago  uliginosa,  Nutt. 

Cranberry  marsh,   **  Old  Reservoir,"  August  31,  1893. 

*395j4.     Helianthus  strumosus  L.  var.  Mollis  T.  &.  G. 

Granville,  Ohio,  September  22,  1890. 

*43o^.     Cichorium  Intybus  L. 

This  plant  was  very  common  during  the  summer  of  1892  in  St. 
Albans  and  Liberty  townships. 

*435^.     Prenanthes  crepidinea  Michx. 

Etna,  Ohio.     H.  W.  Kuhn. 

450.     Campanula  aparinoides  Pursh. 

Licking  Reservoir,  August  31,  1893. 

*467^.     Lysimachia  thyrsiflora  L. 

Cranberry  Marsh,  **01d  Reservoir,"  July  i,  1892.  Prof*  A.  D. 
Selby. 

♦514^.     Cuscuta  tenuiflora  Engelm. 

Licking  Reservoir,  August  10,  1887. 


OF   DENISON   UNIVERSITY.  5 

547.     Aphyllon  unidorum  Gray. 

**  Dugway,"  on  road  between  Newark  and  Granville,  May  25, 
1892.     G.  F.  Osbun. 

638.     Comandra  umbellata  Nutt. 

Cat  Run,  north  of  Granville,  May,  1892.      Prof.  C.  J.  Herrick. 

*677^.     Quercus  coccinea  Wang.     Quercus  imbricaria  Michx. 

Brownsville,  Ohio.  Prof.  W.  A.  Kellerman.  See  pages  234  and 
241  of  Bulletin  of  Ohio  Agricultural  Experiment  Station.  Technical 
series,  Vol.  I,  No.  3. 

*678^,     Quercus  imbricaria  Michx. 

Licking  Reservoir ;  rather  common  at  this  locality. 

698.     J  uniperus  communis  L. 

Although  frequently  reported,  I  do  not  think  it  occfirs  within  our 
range.  All  the  specimens  examined  turned  out  to  be  stunted  forms 
of  J.  Virginiana  L. 

*765/^-     Juncus  Canadensis  J.  Gay.  Var.  longicaudatus  Engelm. 

Licking  Reservoir.     W.  C.  Werner. 

775.     Acorus  Calamus  L. 

This  species  has  been  very  abundant  during  the  last  two  years  in 
the  ponds  around  Granville. 

779.     Wolffia  Columbiana  Karsten. 

This  species  has  been  found  in  one  or  two  other  ponds  near  the 
Licking  Reservoir.  It  also  occurs  in  a  small  pool  near  **  Old  Man 
George's  Pond"  a  half  mile  south  of  Granville. 

*7^9^-     Scheuchzeria  palustris  L. 

Licking  Reservoir.     W.  C.  Werner. 

*8i2^.     Carex  lupulina  Muhl.  Var.  pedunculata  Dewey. 

Licking  Reservoir.     W.  C.  Werner. 

831.     Carex  laxifiora  Lam.     Var.  styloflexa  Boott. 

Mr.  Werner  reports  that  this  is  probably  only  a  small  form  of  the 
type. 

♦840^.     Carex  echinata  Murray,  Var.  cephalantha  Bailey. 

Cranberry  Marsh,  **  Old  Reservoir,"  June  1892.  Prof.  A.  D. 
Selby. 

♦842^.     Carex  interior  Bailey,  var.  capillacea  Bailey. 

On  a  small  island  east  of  the  Cranberry  Marsh,  **01d  Reservoir." 
W.  C.  Werner. 

844.     Panicum  proliferum  Lam. 

Granville,  Ohio.     Sep.  5,  1892. 
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♦928^.     Aspidium  cristatum  Swartz. 

Cranberry  Marsh,  **  Old  Rerservoir."  Prof.  A.  D.  Selby  and 
W.  C.  Werner. 

929,     Aspidium  Goldianum  Hook. 

Abundant  on  Brushy  Fork,  north  of  Granville.  Prof.  C.  J. 
Herrick. 

933.     Cystopteris  bulbifera  Bernh. 

Spring  Valley,  near  Granville,  O.     Prof.  C.  J.  Herrick. 

940.     Osmunda  cinnamomea  L. 

Swamp  in  Spring  Valley,  near  Granville,  O.  Prof.  C.  J.  Herrick. 

Species  marked  thus  *  are  additions  to  the  former  lists.  Sub- 
tracting those  which  are  probably  mistaken  identifications  there  are 
960  species  and  varieties  found  in  Licking  County. 


II. 

NOTES  FROM  THE  BOTANICAL   LABORATORY. 


W.  G.  Tight. 
I.     Phallus  Daemonum. 

The  genus  Phallus  of  the  group  of  Gasteromycetes  is  a 
very  interesting  on^  on  account  of  its  peculiar  life  history 
which  it  shares  with  all  the  Phalloideae.  What  is  usually 
seen  of  the  plant  is  only  the  fruit  which  arises  from  a  fila- 
mentous or  compound  mycelium  resembling  roots.  This  fruit 
is  at  first  a  closed  sac  of  globose  form  and  is  called  the  peridium. 
It  incloses  a  structure,  the  gleba,  which  bears  in  chambers  on 
its  surface  the  mass  of  spores.  The  peridium  is  composed  of 
two  coats,  an  inner  and  an  outer,  with  a  mass  of  hyphae  which 
become  transformed  into  a  thick  gelatinous  layer  between. 
Within  the  peridium  and  bearing  the  gleba  is  the  stipe,  a  cen- 
tral column  of  parenchyma  tissue.  The  stipe  is  hollow  and  is 
composed  of  several  layers  of  round  celled  tissue,  and  it  bears 
at  its. apex  the  pileus  which  acts  as  a  support  to  the  gleba.  At 
maturity  the  gleba  deliqueses  with  a  very  offensive  odor.  Be- 
tween the  pileus  and  stipe  is  borne  the  indusium  or  veil. 

There  are  five  American  species  in  the  genus  Phallus. 
The  following  description  taken  from  a  specimen  found  at  Spring 
Valley  is  of  one  of  the  rarer  species.  The  accompanying  illus- 
tration, plate  A,  is  reproduced  from  a  photograph. 

Phallus  Daemonum   Rumph. 

Valva' globose  pinkish,  outer  wall  of  indusium  i  mm.  thick, 
volva  5-7  cm.  in  diameter. 

Stipe  3. 5  cm.  in  diameter.     Plant  1 5  cm.  high. 

Stipe  fusiform-cylindrical  cellulose.  Veil  reticulate,  hang- 
ing straight  down  from  under  the  pileus  to  the  volva,  attached 
only  to  the  apex  of  stipe. 
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Reticulation  not  extending  to  the  edge  of  the  veil ;  mar^n 
toothed. 

Pileus  attached  to  the  apex  of  stipe,  companulate,  trun- 
cate, gleba  not  extending  to  apex.  Apex  consists  of  a  smooth 
ring  surrounding  the  perforation  which  is  at  first  closed  with  a 
gelatinous  membrane  which  is  the  inner  wall  of  the  indusium. 
Pileus  5  mm.  long,  5  mm.  in  diameter  at  base.  Reticulate 
pitted  after  deliquesence. 

Growing  among  leaves  in  woods.  Spring  Valley,  Granville, 
O.,  Nov.  5,  1893. 

This  species  is  reported  by  Morgan ;  from  New  York  by 
Peck,  Maryland  by  Miss  Banning,  Ohio  by  Lea  and  Morgan. 
It  is  considered  quite  rare  and  is  little  known. 

2,    Some  Floral  Monstrosities. 

The  morpholf^cal  relations  of  the  oi^ns  of  the  flower 
have  been  the  subject  of  much  discussion  and  while  those  rela- 
tions are  quite  clearly  expressed  for  the  perianth  and  stamens 
and  carpels  there  still  remains  much  doubt  about  the  ovules  and 
pollen  sac.  While  it  can  not  be  argued  that  malformations  nec- 
essarily assume  the  archetj'pical  form  and  that  teratological  evi- 
dence is  always  conclusive  still  the  fact  remains  that  these  abnor- 
mal expressions  of  floral  development  often  illustrate  more 
clearly  the  morphological  relations  than  the  normal  develop- 
ment. Striking  examples  of  these  modifications  are  often  use- 
ful in  instruction.  The  following  have  been  obser\'ed  and 
entered  upon  our  register  as  being  worthy 
of  notice.  As  the  sepals  are  mort:  closely 
related  to  the  leaves  in  their  position  on  the 
stem  it  is  to  be  expected  that  the  rever- 
sions to  type  will  there  be  found  more 
common.  Fig.  1,  presents  one  of  these 
reversions  where  in  the  gamosepalous  calyx 
of  the  Fuchsia   one  of  the  limbs  has  sep-  ^'S-  ' 

arated  from   the  tube  leaving  its  place  vacant  and  has  become 
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transformed  into  a  perfectly  developed  leaf   with    a    jointed 
petiole.     Otherwise  the  flower  is  perfectly  normal. 
*        *        *        * 

That  the  flower  is  to  be  considered  a  modifled  stem  as 
indicated  by  its  position  in  the  axil  of  a  leaf  and  also  that  the 
sepals  are  to  be  considered  as  leave,  as  indicated  in  the  Fuchsia 
is  shown  by  the  peculiar  development  of  a  perfectly  normal 
flower  in  the  axil  of  one  limb  of  the  calyx  of  a  flower  in  Nar- 
cissus as  shown  in 
fig.  2,  AH  the  parts 
are  normally  devel- 
oped in  each  flower 
except  along  the  tube 
of  the  lower  flower 
there  is  an  expansion 
extendingto  thelower 
torus  in  line  with  the  j 
upper  flower. 
*        *        * 

If  we  accept  the  ^,^.  3.   "' 

theory  that  the  ovules  may  be  produced  either  on  the  carpel- 
lary  leaves  as  marginal,  superficial  and  axillary  or  that  they 
may  spring  from  the  extention  of  the  floral  axis  into  the  ovary 
and  may  then  be  either  lateral  or  terminal  while  the  carpels 
remain  sterile,  it  then  becomes  evident  that  the  morphological 
relation  must  be  determined  for  each  separate  group  as  the 
above  conditions  give  the  greatest  possible  range  of  variation. 
.  In  deciding  such  embryological  and  morphological  relations 
the  malformations  become  of  greatest  importance. 

It  is  generally  assumed  that  the  female  organs  oc- 
cupy the  central  position  in  the  flower.  They  always  appear  in 
the  theoretical  and  empirical  diagram  as  forming  the  central 
circle  or  circles  of  organs.  When  the  floral  axis  is  elongated 
the  pistils  may  occur  in  concentric  circles  but  more  often  in 
close  spirals.     The   latter  usually  occurs  when   the  pistils  are 
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simple  and  numerous,  when  the  pistil  is  compound  there  is  pre- 
sented a  circle  of  carpels  showing  more  or  less  perfect  coales- 
ence.  It  is  by  a  possible  combination  of  these  two  principles 
that  there  is  produced  the  peculiar  form  found  in  the  navel 
orange,  figure  3,  where  the  plurilocular 
pericarp  contains  a  second  circle  of  lo- 
cull  bearing  a  separate  style.  It  is  evi- 
dent that  this  second  included  fruit 
must  represent  a  continued  develop- 
ment of  the  floral  axis  but  whether  that 
continued  development  should  repre- 
sent a  pistil  and  so  a  circle  of  carpels 
may  be  questioned.  The  fact  that  in 
this  particular  variety  of  oranges  the  seeds  i 
entirely  wanting,  as  they  were  in  the  specimen  studied,  would 
seem  to  indicate  rather  that  these  accessory  parts  are  closely  re- 
lated to  the  aborted  seeds.  It  would  appear  then  that  in  the 
orange  and  so  probably  in  the  citrus  family  the  seeds  are  to  be 
considered  as  lateral  developments  from  the  central  fioral  axis 
and  the  carpels 'entering  into  the  compound  pistil  as  sterile. 
The  thought  suggests  its  self  that  the  development  of  the  pulp 
from  the  innermost  layer  of  tht;  pericarp  in  the  form  of  isolated 
lobes  of  tissue,  into  the  plurilocular  fruit,  may  take  the  place 
of  the  more  usual  form  of  seed  development  from  the  margin  or 
surface  of  the  carpel  leaves. 


;  rare  and  often 


The  morphological  relations  of  the  ovules  is  pretty  clearly 
shown  by  the  following  interesting  monstrosity  in  a  single  tulip: 

Figure  4  is  a  full  sized  sketch  of  the  pistil,  showing  two 
faces  of  its  triangular  form. 

Figure  5  is  the  top  view  of  the  stigma,  which  is  sessile. 
The  two  portions  which  are  contiguous  belong  to  the  same 
carpel  as  the  ventral  suture  is  in  the  middle  of  the  face  and 
the  dorsal  at  the  angle  of  the  ovary. 


Pig-S- 


Figure  6  is  the  empirical  formula  for  the  flower.  The 
perianth  is  composed  of  two  circles  of  three  members  each. 
Stamens  six,  in  two  circles.  Pistil  composed  of 
three  carpels  with  dorsal  sutures  at  the  angles. 
Piacentation  central  in  three  cells.  Dehiscence 
loculicidal.  There  is  perfect  symetry 
and    perfect   alternation    of  part;s  on  xfl@V 

the  plan  of  3.  I^P^^ 

Figure  7  is  a  view  of  the  cross  ^^^J^ 
section  of  the  ovary,  twice  size. 
There  are  six  fibro-vascular  bundles. 
The  three  at  the  angles  represent  the  midribs  of  the 
carpel  leaves.  The  three  opposite  the  faces  are  the 
united  bundles  of  the  two  united  half  blades.  At 
dehiscence  the  bundles  at  the  angles  are  divided,  the 
separation  taking  place  through  the  middle  of  each  bundle 
into  the  loculi.  The  partitions  are  formed  by  the  infolded 
edges  of  the  carpel  leaves.  Each  leaf  is  completely  rolled  in 
and  each  margin  bears  a  row  of  carpels. 
From  the  stigma  and  from  the  strongly 
developed  fibro-vascular  bundle  in  the 
middle  of  each  face  it  would  appear  that 
the  latter  was  the  midrib  and  the  dehis- 
cence down  the  ventral  suture  in  which 
case  the  ovules  would  probably  be  con- 
sidered as  lateral  axial  and  so  morpholog- 


Fig.  6. 


&j^ 


Fig-  7- 


ically  leaves.  That  this  is  not  the 
case  is  very  clearly  shown  by  the  ex- 
amination of  the  empirical  diagram. 
Fig.  8  made  from  a  flower  in  which 
the  pistil  is  ruptured  along  the  lines 
of  its  regular  dehiscence,  but  long 
before  its  maturity  and  there  is  de- 
veloped a  circle  of  perfect    stamens 


on  what   must  evidently   be  considered  a  prolongation  of  the 
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floral  axis.  The  perfect  symmetry  and  alternation  of  the  flower 
is  also  maintained  in  this  extra  circle.  It  will  be  observed  that 
the  included  stamens  are  placed  alternate  to  the  lines  of  dehis 
cence  or  the  midrib. 

The  three  interior  stamens  were  in 
every  way  as  perfect  as  those  of  the  nor- 
mal circles  and  their  time  of  dehiscence 
was  the  same  as  the  others.  The  ap- 
pearance of  this  flower  is  shown  in  Fig- 
ure 9,  without  the  perianth.  Only  two 
of  the  outer  whorles  of  six  stamens  are 
■  shown,    but   the    three   arising   from    the 

center  of  the  ruptured  pistil  and  op- 
posite each  valve  will  give  some  idea 
of  the  peculiar  appearance  presented 
by  the  flower  and  expressed  in  the 
diagram. 

Why  the  prolongation  of  the  torus 

should  have  found  expression  in   the 

production  of  androecium  instead  of 

a  second  whorl  of  carpels  wilt   prob- 

*''^'  '■  ably  lie  explained  when  the   mystery 

which  produced    the  abnormality  itself  is  solved.     This  much 

however  seems  quite  certain   that  the  ovules  of  the  tulip  and 

probably  of  Liliaceae  are  carpellary  and  marfjinal. 


Fig.  8. 


III. 

NOTES     ON     AMERICAN     OSTRACODA,     WITH 
DESCRIPTIONS  OF  NEW     SPECIES. 

By  C.   H.  Turner. 

[Plates  VII and  VIII.] 

This  paper  is  a  continuation  of  the  articles  published  by 
the  author  in  this  journal  last  year  and  the  year  before. 

I  must  here  thank  Mr.  A.  B.  Whitby  and  Prof.  L.  D. 
Hileland,  who  have  kindly  collected  material  which  other- 
wise would  have  been  inaccessible  to  me.  Mr.  Whitby  col- 
lected in  Texas  while  Professor  Hileland  collected  in  Delaware 
and  New  York. 

Genus  cypria,  Zenker. 

Cypria  exculpta,   Fischer.    , 

[  Plate  VII;  fig.  2-8.] 

Cypris  striolata^  .  .  .  Brady:  Recent  British  Ostracoda  (1868)  p. 
372—373 ;  pl-  XXIV,  fig.  6-10.  • 

Cypris  striolata^  .  .  .  C.  L.  Herrick:  Alabama  Crustacea.  (1887), 
p.  29 ;  pi.  IV,  fig.  3. 

Cypria  exctdpta^  .  .  .  G.  S.  Brady :  Marine  and  Fresh  Water  Os- 
tracoda of  the  N.  Atlantic  and  N.  W.  Europe,  Podocopa.  (1889)  p. 
6S-69;  pi.  XI,  fig.  1-4. 

Length  of  female,  0.54 — 0.64  mm.  Height,  0.33 — 0.43 
mm.      Width,  0.26  mm. 

The  shell  is  thin  and  somewhat  transparent  and  is  covered 
with  a  meshwork  of  sub-longitudinal  lines,  [fig.  5.] 

Viewed  from  the  side,  [fig.  3]  the  shell  is  orbicular,  highest 
in  the  middle,  the  two  extremities  being  of  about  equal  height. 
The  cephalic,  dorsal  and  caudal  margins  are  convex.  The  ven- 
tral margin  is  slightly  sinuate,  being  concave  in  the  middle. 

Viewed    from    above  the    shell   is   an    elongated,     later- 
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ally-compressed    ellipse.     The    two  extremities   are    of  about 
the  same  width  and  the  line  of  contact  is  straight. 

The  natatory  setae  of  the  antennae  [fig.  6]  extend  far  be- 
yond the  terminal  claws  and  are  much  longer  than  the  entire 
limb.  The  claws  on  the  tip  of  each  antenna  are  long  and  slen- 
der.    They  are  longer  than  the  last  three  joints. 

In  the  male  the  second  maxillae  [fig.  8]  are  dissimilar. 

The  tip  of  the  second  foot  [fig.  2]  bears  two  short 
ectally  projecting  setae  and  two  long  setae  which  project  back- 
wards as  far  as  the  base  of  the  antepenultimate  joint. 

The  post-abdomen  [fig.  7]  is  short,  stout  and  curved.  The 
terminal  claw  is  strong  and  about  half  as  long  as  the  ramus. 
About  the  middle  of  the  caudal  margin  of  each  abdominal 
ramus  there  is  a  short  filamentous  seta. 

Habitat:  Burlington  Ohio,  March  1893.  Large  numbers 
were  found  in  a  small  shallow  pond.  Atlanta  Ga.,  January  to 
May  1894.  These  were  very  abundant.  Length  0.64  mm. 
Height  0.43.  Kent  Co.,  Delaware,  March  31st,  1894.  These 
were  collected  for  me  in  Jones  Creek  by  Prof  L.  D.  Hileland. 
Length  o.'  54  mm.      Height  o.  36  mm. 

Cypria  incquivalva,   Turner. 

Additional  locality  :  Atlanta,  Ga.  On  the  third  of  Febu- 
ary  1894,  I  found  a  large  number  of  these  in  South  River 
Slough.      Length  0.48  mm. 

GENUS    CYCLOCYPRis,    Brady  and  Norman. 
Cyclocypris  lacvis,    (O.    F.    Miiller)  Vavra. 

\  Plate  VII ;  fig.  g-ii] 

Cypris  ovunty         .  .  .  Brady:     Recent    British    Ostracoda    (1868)    p. 

373;  pi.  XXIV,  fig.  31-34,  43  45.  and  pi.  XXXVI,  fig.  8. 
Cypris  lacvisy         .         .         .         Brady    and     Robertson :     Marine    and     Fresh 

Water  Ostracoda  of  the  N.  Atlantic  and  N.  W.  Europe.  (1889)  p.  69-70. 
Cyclocypris  laevis^         .         .         .         Monographic    der   Ostracoden     BShmens. 

(1891)  p.  68-71 ;  fig.  21,  1-6. 

Length,  0.51  mm — 0.57  mm.      Width,  about  0.4  mm. 
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The  somewhat  translucent  shell  is  hispid  and  very  tumid, 
being  about  as  broad  as  it  is  high. 

Viewed  from  above  the  shell  is  ovate  with  rounded  extrem- 
ities. The  eye,  which  is  situated  near  the  cephalic  extremity  of 
the  animal  is  easily  seen  through  the  shell. 

The  five  large  setae  on  the  antepenultimate  joint  of  the  an- 
tennae extend  way  beyond  the  tip  of  the  terminal  claws,  [fig.  9] 
The  distal  extremity  of  each  seta  is  plumose.  According  to 
Prof.  Brady^  in  Cyptis  ovum  (J urine)  only  two  of  the  natatory 
setae  of  each  antenna  are  long.  In  this  respect  Cyptis  ovum 
(Jurine)  differs  from  the  specimen  under  consideration ;  but 
since  they  are  similar  in  all  other  features  I  consider  them  to  be 
of  the  same  species. 

The  terminal  joint  of  the  mandibular  palp  is  short.  The 
terminal  claws  of  this  palp  extend  to  the  tip  of  the  mandibular 
teeth. 

The  slightly  curved  terminal  claw  of  the  first  foot  is  slender 
and  is  about  as  long  as  the  combined  lengths  of  the  three  distal 
joints. 

The  terminal  joint  of  the  second  foot  is  about  two-thirds  as 
long  as  the  fourth  joint,  [fig.  1 1]  The  long,  slender,  backwardly 
directed  seta  upon  the  distal  extremity  of  this  joint  is  longer 
than  the  combined  lengths  of  the  three  distal  joints.  This  joint 
bears  at  its  apex  two  other  setae ;  one,  about  the  same  length 
as  the  joint  is  directed  backward,  the  other  is  very  short  and  is 
directed  forward. 

The  short  post-abdomen  is  about  twice  as  long  as  its  termi- 
nal claws.  [PI.  VII  fig.  10]     The  stout  claws  are  feebly  curved. 

Habitat :  I  have  only  seen  three  specimens  of  this  species. 
These  Prof.  L.  D.  Hileland  collected  in  Jones'  Creek,  Kent 
Co.,  Delaware,  March  31st,  1894. 


'Recent  British  Ostracoda,  p.  373. 
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Genus   Cypris.   Miiller. 
Cypfis fuscata,  Jurine. 

Plate  VII,    Figs,  41-46,] 

Cypris fuscata, — G.  S.  Brady.      Recent  British  Ostracoda,    [186S),   p.  362;  pi. 

XXIII,  figs.  10-15. 
Cypris  fuscata, — G.    S.    Brady.      Marine   and  Fresh  Water  Ostracoda  of  N. 

Atlantic  and  N.  W.  Europe.  Podocopa  (1889),  p.  73;  pi. XII,  figs.  3,  4. 
Cypns  fuscata*, — Wenzel    Vivra.     Mon.   d.    Ostracoden    Bdhmens,    (1891),  p. 

98-99 ;  fig.  33,  Nos.  1-3. 

Length  of  the  female,  1.5  mm.  Height,  0.9  mm.  Width, 
0.67  mm. 

The  greatest  height  of  the  animal  is  about  two-thirds  of  the 
length,  while  the  greatest  width  is  less  than  the  height.  The 
color  is  greenish  brown.  The  shell  usually  has  attached  to  it 
furfaceous  matter,  which  Professor  Brady  thinks  is  desquamating 
epidermis. 

Viewed  from  the  side  the  caudal  third  of  the  shell  is 
wider  than  any  other  portion.  The  caudal,  dorsal,  and 
cephalic  borders  are  convex.  The  cephalic  and  caudal  margins 
have  a  narrow  hyaline  edge.  The  valves  are  not  very  transpar- 
ent and  are  covered  with  short,  scattered  hairs.  Muscle  im- 
pressions near  centre  of  the  valve,  about  seven. 

Viewed  from  above,  the  shell  is  oval,  rounded  behind  and 
bluntly  pointed  in  front.      The  greatest  height  is  in  the  middle. 

The  natatory  setae  of  the  antennae  extend  to  the  tips  of  the 
terminal  claws.  The  terminal  claws  are  stout,  curved  and  long- 
er than  the  last  two  joints.  The  distal  half  of  the  inner  margin 
of  each  claw  is  pectinated  with  a  double  row  of  fine  teeth. 

The  two  enlarged  spines  upon  the  first  mandibular  process 
are  toothed.  The  extremity  of  each  spine  and  the  two  adja- 
cent teeth  are  blunt. 


♦Excepting  Prof.  Brady's  monographs,  reference  is  made  in  this  paper  to 
no  papers  upon  European  forms,  excepting  papers  that  have  appeared  since  the 
publication  of  Prof.  Brady's  last  monograph.  In  each  case,  however,  an  at- 
tempt is  made  to  refer  to  all  of  the  American  references. 
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The  first  foot  is  five-jointed,  the  third  and  fourth  joints  be- 
ing distinct.  The  terminal  claw  is  long  and  stout,  longer  than 
the  combined  lengths  of  the  last  three  joints.  The  second  joint 
is  stout  and  about  as  long  as  the  combined  lengths  of  the  next 
two  joints. 

The  terminal  claw  of  the  second  foot  [fig.  43]  is  about 
twice  as  long  as  the  terminal  joint. 

The  feebly-curved  post-abdomen  [fig.  46]  is  stout  and 
short.  The  terminal  claw  is  a  little  more  than  half  as  long  as 
the  abdominal  ramus.  The  adjacent  claw  is  about  three-fourths 
as  long  as  the  terminal  claw. 

Habitat :  Cincinnati,  Ohio.  Abundant  in  the  canal  basins 
and  adjacent  pools. 

Cypfis  BurlingtonensiSy   sp.  n. 

\Plate   VII,    Figs, 14-23.] 

Length  of  the  female,  1.6  mm.;  width,  0.89  mm.;  height, 
0.93  mm;  length  of  the  male,  1.3  mm.;  width.  0.7  mm.; 
height,  0.7  mm. 

The  length  of  the  shell  is  a  little  less  than  twice  the  width 
and  the  height  is  about  equal  to  the  width.  The  shell  is  very 
thin  and  is  covered  with  long  hairs,  [fig.  15].  The  shell  is  also 
marked  with  certain  dark  bands,  which  are  due,  in  part  at  least, 
to   the   internal  organs  shining  through  the  translucjent  shell, 

Viewed  from  the  side  [fig.  1 7]  the  shell  is  sub-oval,  but  the 
cephalic  extremity  is  wider  than  the  caudal.  The  dorsal  mar- 
gin is  convex,  the  greatest  convexity  being  nearer  the  cephalic 
than  the  caudal  extremity.  The  cephalic  and  caudal  margins 
are  convex.     The  ventral  margin  is  nearly  straight. 

Viewed  from  above,  the  shell  is  sub-elliptical,  the  two  ex- 
tremities being  more  or  less  pointed  [fig.  1 7]  and  of  about  equal 
width.  In  some  specimens  the  ends  are  round.  The  sides  are 
feebly  convex,  indeed  in  some  parts  they  are  almost  straight 
and  nearly  parallel. 

Viewed  from  the  end  the  shell  is  nearly  circular,  the  sides 
being  very  convex. 


\ 
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The  antenna  consists  of  five  joints,  [fig.  20],  the  fourth 
joint  being  very  long  and  slender.  The  distal  joint  is  narrow, 
being  no  wider  than  the  base  of  the  terminal  claws.  The  term- 
inal claws  are  slender  and  the  distal  portion  of  each  is  fringed 
by  a  longitudinal  row  of  very  fine  teeth.  The  natatory  setae 
extend  to  a  short  distance  beyond  the  tip  of  the  terminal  claws. 

The  second  joint  of  the  mandibular  palp  bears,  in  addition 
to  the  usual  setae,  a  short,  plumose,  dagger-shaped  seta,  [fig. 
18.]     The  terminal  claw?  of  the  palp  are  slender  and  smooth. 

The  two  prominent  spines  upon  the  first  mandibular  pro- 
cess of  the  first  maxilla  bear  teeth,  [fig.  16.] 

The  palp  of  the  second  maxilla  terminates  in  three 
long  flexible  spines.  The  middle  spine  is  longer  than  the  whole 
palp,  but  the  lateral  ones  are  only  about  two-thirds  as  long  as 
the  middle  one. 

The  first  foot  [fig.  21]  is  five  jointed,  the  third  and  fourth 
joints  being  distinct.  The  second  joint  is  broad  and  is  as  long 
as  the  united  lengths  of  the  next  three  joints.  The  terminal 
claw  is  longer  than  the  united  lengths  of  the  last  three  joints. 
The  distal  third  of  the  cephalic  margin  of  this  claw  is  finely 
pectinated. 

The  claw  upon  the  last  joint  of  the  second  foot  [fig.  23]  is 
curved  and  is  about  twice  as  long  as  the  terminal  joint. 

The  post-abdominal  rami  [fig.  19]  arc  slender  and  straight. 
The  terminal  claws  are  long  and  slender,  being  about  half  as 
long  as  the  ramus.  They  are  straight  and  one  margin  of  the 
tip  of  each  is  finely  pectinated.  The  lower  claw  is  fully  three- 
fourths  as  long  as  the  distal  one  and  ^resembles  it  in   structure. 

Habitat :  These  were  found  in  great  numbers  in  a  shallow 
grassy  pool  at  Burlington,  Ohio.  They  were  found  in  the  early 
part  of  March,  1893,  just  after  the  close  of  a  long  and  severe 
winter  ;  indeed,  there  was  a  light  snow-fall  the  day  before  the  col- 
lection was  made.  Judging  by  the  lay  of  the  land,  I  think  that 
the  pool  dries  up  in  summer. 

At   Atlanta,  Ga.,  just  after  some  heavy  rains  in  January, 
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1894,  large  numbers  of  these  active  creatures  were  found  in 
several  shallow  pools  in  the  South  River  Bottoms.  These  pools 
dry  up  in  warm  weather.  The  specimens  remained  for  about 
two  weeks  and  then  disappeared. 

Length,  1.58  mm.  Height,  0.94  mm.  Width,  0.91  mm. 
Jones  Creek,  Kent  Co.,  Delaware,  March  3d,  1894,  collected 
by  Prof.  L.  D.  Hileland.  These  were  immature  specimens 
about  1.4  mm.  long. 

Genus  Cypridopsis,   Brady. 
Cypridopsis  vtdua^   Miiller. 

Additional  localities  :  Atlanta,  Ga.  This  species  is  very 
common  in  Atlanta.  It  is  found  in  almost  all  the  shallow  ponds 
and  creeks.  It  occurs  at  all  seasons  of  the  year.  Length, 
o.  7  mm. 

Colby  Co.,  Texas.  A  young  specimen  of  this  species  was 
found  in  a  collection  by  Mr.  A.  B.  Whitby. 

Genus  Candona,   Baird. 

Candofta  acuminator,   (Fischer.)  B.  and  N. 

[Plate  Vin,  fig.  34.] 

Candona  acuminator,  .  .  .  Brady  and  Norman  :  Marine  and  Fresh 
Water  Ostracoda  of  the  N.  Atlantic  and  N.  W.  Europe.  Podocopa. 
(1889),  p.  104-105;  pi.  IX.  fig.  9-10;  pi.  X,  fig.  56. 

Length,  1.25  mm.      Height,  0.58  mm.    Width,  0.46  mm. 

The  shell  is  smooth,  white,  and  elongated.  It  is  more 
than  twice  as  long  as  high  and  about  three  times  as  wide. 

Viewed  from  the  side,  the  shell  is  sub-reniform,  highest  in 
the  middle. 

Viewed  from  above,  the  shell  is  sub-elliptical  with  pointed 
extremities.  The  widest  portion  is  in  the  middle.  One  valve 
is  a  trifle  longer  than  the  other. 

The  antennae  are  stout.  The  natatory  setae  are  absent  and 
the  terminal  is  long  and  non-pectinated. 

The  post-abdomen  [fig.  34]  is  curved  and  slender.  The 
terminal  claws  are  slender  and  pectinated. 
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Habitat:  Collected  by  Mr.  A.  W.  Whitby  in  San  Antonio 
River,  Goloid,  Texas,  March  5th,  1894. 

Candona'  Crogmaniana,  sp.  n. 

[  Plate   VIII,  Figs.  24-jj.] 

Length  of  female,  1.52  mm.  Height  0.76  mm.  Width 
058  mm. 

The  shell  is  very  thin,  so  thin  that  the  ova  and  spermato- 
zoids  are  visible  through  it.  It  is  glossy  and  is  covered  with 
short  scattered  hairs.  These  hairs  are  more  numerous  around 
the  margins  than  elsewhere.  The  shell  is  greenish  yellow  in 
color  and  numerous  vorticellidae  are  usually  attached  to  it. 

Viewed  from  the  side,  [fig.  33]  the  female  is  sub-triangular, 
the  caudal  third  being  the  highest  portion.  The  caudal,  dorsal, 
and  cephalic  margins  are  convex.  The  ventral  margin  is  slight- 
ly sinuate,  being  concave  in  the  middle. 

-  Viewed  from  above,  [fig.  32]  the  shell  is  an  elongated 
ellipse,  pointed  at  both  ends.  One  valve  is  longer  than  the 
other  and  overlaps  it  at  each  extremity. 

The  antenna  [fig.  25]  is  five-pointed  in  the  female.  Near 
the  proximal  end  of  the  lower  margin  of  the  first  joint  there  is 
one  elongated  filament  and  one  short,  pectinated,  dagger-shaped 
filament.  The  terminal  claws  are  slender,  non-pectinated  and 
long, — longer  than  the  combined  lengths  of  the  last  three 
joints.      The  antenna  of  the  male  is  six-jointed. 

The  mandibular  palp  [fig.  31]  is  five-jointed.  The  first 
joint  is  large  and  bears  at  the  distal  angle  of  its  inner  margin  a 
short  dagger  like  seta.  [fig.  31]  The  distal  half  of  this  seta  is 
pectinate.      The  mandibular  blade  is  stout. 

The  spines  of  the  first  mandibular  process  of  the  first  maxil- 
L-E  are  non-pectinated. 

The  first  foot  [fig.  29]  is  long  and  slender  and  is  composed 
of  five  joints.  The  second  joint  is  about  as  long  as  the  next 
two  joints.  The  third  and  fourth  joints  are  of  about  the  same 
length.     The  fifth  joint  is  the  smallest  of  all.     It  is  conical  and 
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from  its  distally  directed  apex  arises  the  terminal  claw.  The 
terminal  claw  is  slender  and  long.  It  is  longer  than  the  com- 
bined lengths  of  the  last  three  joints  and  the  distal  portion  is 
flexuose. 

The  fourth  joint  of  the  second  foot  [fig.  30]  is  very  ob- 
scurely divided  into  two  joints,  so  that  the  second  foot  appears, 
under  a  high  power,  to  be  composed  of  six  joints.  The  foot 
terminates  in  two  long  flexuose  filaments  and  one  shorter  fila- 
ment. 

The  post-abdomen  [fig.  28]  is  of  medium  size.  The  terminal 
claws  are  slender,  pectinated  and  curved.  The  terminal  claw  is 
about  half  as  long  as  the  abdominal  ramus.  The  adjacent  claw 
is  a  little  shorter  than  the  terminal  claw.  The  filament  in  the 
caudal  margin  is  about  ^  the  length  of  the  ramus  from  the  dis- 
tal extremity  of  the  post-abdomen. 

Habitat:  Atlanta,  Ga.,  December  1893.  Abundant  in 
the  shallow  ponds  near  South  River. 

Candona  delawarensis,  sp.  n. 
[/>/.  vni,fig,3s-4o:\ 

The  color  of  this  form  is  greenish  yellow  variegated  with 
blotches  of  brown. 

Viewed  from  the  side  [fig.  39]  the  shell  of  the  female  is 
sub-reniform,  the  greatest  height  being  about  two  thirds  the 
length  of  the  animal  from  the  cephalic  extremity  of  the  shell. 
The  cephalic,  dorsal,  and  caudal  margins  are  convex.  The 
ventral  margin  is  undulating,  concave  in  the  middle. 

Viewed  from  above  [fig.  37]  the  shell  is  an  elongate  ellipse 
with  its  greatest  width  in  the  middle.  The  extremities  are 
pointed.  The  hinge-line  is  sinuous.  Near  the  cephalic  extrem- 
ity there  is  a  very  pronounced  sinuosity. 

Viewed  from  below  [fig.  38]  the  general J^outline  is  the 
same  as  when  viewed  from  above.  The  contact  line  is  more 
sinuous  than  the  hinge-line. 
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Viewed  from  the  end,  the  shell  is  ellipticaL  It  is  widest 
in  the  middle  and  the  extremities  are  rounded. 

The  antennae  bear  no  natatory  setae  on  the  antepenultimate 
joint  The  terminal  claws  are  non-pectinated  and  long.  They 
are  about  as  long  as  the  combined  lengths  of  the  lastdiree  joints. 
The  lower  margin  of  the  antepenultimate  joint  bears  a  modified 
sensory  seta.  The  antenna  of  the  male  is  six-jointed.  The  man- 
dibular palp  of  the  female  is  large.  The  antepenultimate  joint 
bears,  in  addition  to  the  usual  long  sensory  setae  one  short  and 
stout  sensory  seta  which  is  sub-rectangular  in  form  with  trun- 
cated ends  and  convex  sides.  It  is  about  four  times  as  long  as 
wide. 

The  ^ines  on  the  first  mandibular  process  of  the  first 
maxilU  are  not  toothed. 

The  post-abdomen  of  the  male  [fig.  36]  is  slender  and  sub- 
triangular.     The  terminal  claws  are  slender  and  curved. 

Habitat:  Jones'  Creek,  Kent  Co.,  Delaware.  The  spec- 
imens that  I  have  were  collected  by  Prof.  L.  D.  Hileland 
March  3rd,  1894. 


NOTES  ON  THE  CLADOCERA  OF  GEORGIA. 

Family  DAPHNIDAE. 

Genus  Ceriodaphnia,   Dana. 

Ceriodaphnia  consors,   Birge. 

Ceriodaphnia  consors^         .         .         .         E.    A.    Birge :  Notes    on    Cladoceral; 

(1878),  p.  5;  pi.  I,  fig.  3-4- 
Ceriodaphnia  consorsy         .         .         .         C.  L.  Herrick  :  Final  Report  on  Minn. 

Crust.  (1884)  p.  40. 

Length,  0.55  mm.  to  0.61  mm.  Height,  0.40  mm.  The 
shell  is  reticulated,  the  I'eticulation  being  singly  contoured. 

Habitat:  South  River  Slough,  Atlanta  Ga.,  February  3rd, 
1894. 
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Cefiodaphnia  megopsy  Sars. 

Ceriodaphnia  crtstata^        .         .         .         E.  A.  Birge:  NotesoiiCladocera,(i878) 
p.  6;  pi.  II,  fig.  8,  9. 

Ceriodaphina  megops^         .         .         .         C.  L.  Herrick :  Final  Report  on  Minn. 
Crust.  (1884)  p.  36-37;  pi.  A,  fig.  14,  19. 

Length,  0.85  mm.      Height,  0.52  mm. 
Habitat :  Atlanta,  Ga,    South  River  Slough,   Nov.  1 7th. , 
1893. 

Genus  Simocephalus. 

« 

Simocephalus  semilatus^   Koch. 

Simocephalus  Amtricanus^         .  .         E.  A.  Birge :  Notes  on  Cladocera. 

(1878)  Ip.  6-8;  pi.  I,  fig.  6. 

Simocephalus  serrulatusy  .  C..L.    Herrick.     Final    Report  on 

Minn.  Crust,  p.  46  (1884). 

Length,  1.7  mm. -1.9  mm.      Height,  1.43,  mm. 

Habitat:  Atlanta,  Ga.,  South  River  Slough.  The  speci- 
mens examined  were  covered  with  Vorticellidae.  These  are 
found  at  all  seasons.  Specimens  collected  on  the  17th  of  Nov- 
ember, 1893,  were  still  laying  summer  (parthenogenetic)  eggs. 

Family  BOSMINID^ 
Genus  Bosmina. 
Bosmina  atlantaensiSy  sp.  n. 

{PI.  VII,  fig.  12-13.) 

Length,  0.46  mm.      Height,  0.36  mm. 

The  shell  of  this   form  is  smooth.     The  flagellum   is  much 
nearer  to  the  eye  than  it  is  to  the  sensory  setae  of  the  antennae. 
For  details  the  figure  will  answer. 

Habitat:  Atlanta  Ga.,  South  River  Slough.  During  the 
winter  this  form  was  very  common.  It  appeared,  in  company 
with  Cypiis  Burlingtotiensis  just  after  a  series  of  rains,  but  it 
remained  longer  than  the  latter  species.  During  that  time, 
these  creatures  were  very  numerous. 


Vamslt  LYNCODAFHNIDAE 
Gevus  M aoothkix,   BardL 
Mactathix  laHcorms  Qnrioc) 

Hkirnu.  Crwc.  (lO*),  pp.  6M9;  pi-  C,  «e-  7* 
MtMrttkHx  latkormi,         .        .        .         E.  A.   BbiB._LKt  ^aiH.;C^ 
ricMH  Hadifaa,  Wi*.,  (1S91).  p.  J901. 
Lengtfa.jO.37  ""o-     He^t,  0.25  oun. 
Hatrittf:   Atlanta,  Ga.,   Mrs.   Reeve's  pond.  ^Ai%.    ist. 
1893. 

Family  LYNCEID.*. 

Gewos  Aloha, 
Alona  ferrecta,  Birgc: 

Mum  p«mtU,  E.  A.  Bi^c.    Notes  oo  dBdocen.    Ci*74. 

pp.  39.30 ;  pi.  I,  i%.  \6, 
Mil*  f^rncta,  C.  I-  Hcrrick.     Fiiul  Kcpoit  Mm^  OvM. 

(i8a«.  p.  99. 
./Ifriw  fgrrteU,  C.  H.  Tnni«r.     NiMc*  oa   Chd.,   Cqi.   mmA 

Oil.   of  Oa'li.  (189^,  pp.  67-68.     Actdiliaaal  NoUi  cm  Chd.  and  Oct. 

of  C]i)ciiiMii,Ohio,  (189^,  p.  5. 

Length,  0.37  inm.0.58  mm.;  height,  0.22  mm. -0.24  mm. 
Habitat:     Atlanta,  Ga.,  Mrs.  Reeves'  pond.   Found  at  all 
seasons  of  the  year  ;  abundant. 

Genus  Pleuroxus,  Baird. 
PUuroxus  dentkulatus,  Birge. 

PUuTBxui  diHliiulaUu,  E.  A.  BLrge.     Notes  onOad.  (1878) 

pp.  v>%V.  pi.  I,  fig.  II.  List  of  Crust.  Clad.  f.  Madison,  WU..   (1891) 

p.  395;  pi.  XIH.fig.  ai. 
PUuraxui  imtieulatm,         .         .         .         C.  L.  Heirick.     Fiaal  Report   Mine. 

Crusl.  O884),  p.  izo;  pt.  G,,  figs.  12-13. 
Plttiraxui  dtnlKulalui,         .         .  C.  H.  Turner.     Notes  an  Clad.  Cop. 

Oit.  indlRot.  of  CiD.  (1S93),  p.  68.     Add.  Notes  on  Clad,  aod  Osl.  of 

CindnnRli.O.,  p.  5. 
Length,  0.57  mm.;Jheight,  o.43[mm. 
Habitat:     Atlanta,  Ga.,  South  River  Slough. 
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PUuroxtis  hamatuSy  Birge. 

PUuroxus  hamafus,        .        .        .        E.  A.  Birge.     Notes  on  Clad.  (1878),  pp. 

22-23;  pl-  II»  figs,  13,  14. 
PUuroxus  hamaiuSf        .  .        C.  L.  Herrick.     Final  Report  on  Minn. 

Crust.  (1884),  p.  no;  pi.  H,  fig.  i. 
PUuroxus  hamatus,        .        .        .        C.  H.Turner.  Notes  on  Clad.  Cop.  Ost. 

and  Rot.  of  Cin*ti.  (1892),  pp.  68-69.     Add.  Notes  on  Clad,  and  Ost. 

of  Cincinnati,  Ohio,  p.  6,  (1893). 

Lengfth,  0.46  mm. -0.52  mm.;  height,  0.23  mm. -0.33  mm. 
Habitat:     Atlanta,  Ga.,   Mrs.  Reeves*  pond. 

Genus  Chydorus,  Leach. 
Chydorus  spkaericus,  Miiller. 

Chydorus  sphaericust        .        .        .        E.   A.  Birge.     Notes  on  Qad.    (1878), 

pp.  23-24;  pi.  II,  fig.  19. 
Chydorus  sphaericus,        .        .        .        S.  A.  Forbes.     On  Some  Lake  Superior 

Entom.,  (1890),  p.  712. 
Chydorus  sphturicus,        .         .         .         C.  L.  Herrick.     Micro.   Entom.    Minn. 

Geol.   Surv.    (1879),  p.  108,  pi.   XIII.     Final   Report   Minn.   Crust. 

(1884),  p.  116;  pi.  F,  figs.  4,  7,  8,  10. 
Chydorus  sphaericuSf        .         .         .         C.  H.  Turner.     Notjcs  on  Qad.,  Cop., 

Ost.  and  Rot.  of  Cin'ti.  (1892),  p.  69.     Add.  Notes  on  Clad,  and  Ost. 

of  Cincinnati,  O.,  p.  6. 

Length,  0.36  mm. -0.42  mm.;  height,  0.31  mm. -0.36  mm. 

Habitat:  Atlanta,  Ga.,  South  River  Slough,  Mrs.  Reeves' 
Pond,  Water  Works  Pond.  This  species  occurs  here  at  all  sea- 
sons. 


EXPLANATION  OF  PLATES. 

PLATE  VII. 

Fig.  I.     Cypria  ixcuipta,  Fischer.     Lateral   view  of  the  shell  of  a  jfoung 
specimen. 


Fig.  2, 

Cypria  excuipta^ 

Fischer. 

Second  foot. 

Fig.  3. 

Lateral  view. 

Fig.  4. 

First  foot. 

Fig,  5. 

Shell  markings. 

Fig.  6. 

Antenna. 

Fig.  7. 

Post-abdomen. 

Fig.  8. 

Second  maxillae  of  male. 
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Fig.    9. 

Cydocypris  la€vis,  Mttllcr. 

Antenna. 

Fig,  lo. 

<f 

<< 

Post-abdomen. 

Fig.  II. 

(< 

If 

Second  foot. 

Fig,  12. 

Bosmina  atlantaensiSfS^,  n. 

Entire.               f 

Fig,  13. 

<f 

« 

Post-abdomen. 

Fig.  14. 

C>/w 

burlingtcnensis^  sp.  n. 

Antennule. 

^*.  15. 

If 

Bit  of  shell. 

^*.  16. 

<< 

Tip  of  1st  maxilla. 

Fig,  17. 

<< 

Dorsal  ^iew. 

/i^.  18. 

« 

Mandible. 

Fig,  19. 

<f 

Post-abdomen. 

/jjf.  ao. 

If 

Antenna. 

-^i^.  21. 

<< 

First  foot. 

/iif.  23. 

ft 

Lateral  view. 

/^.  33. 

<c 

Second  foot. 

PLATE  VIII. 

/Kf.  24. 

Candona  Crogmamana^  sp.  n. 

Mandibular  teeth. 

Fig,  2^. 

<( 

<( 

Antenna. 

Fig.  26. 

<( 

If 

Sensory  seta  from  Mandibular 

palp 

Fig.  27. 

f< 

f< 

Antennule. 

/fr.  28. 

CI 

f< 

Post-abdomen. 

Fig,  29. 

f( 

<< 

First  foot. 

/^.30. 

•  f 

•  <c 

Tip  of  Second  foot. 

/Kr.31. 

ft 

<< 

Mandibular  palp. 

/^«g.  33- 

<l 

<f 

Dorsal  view. 

Fig^  ZZ- 

(t 

<i 

Lateral  view. 

Fig.  34. 

Candona  acuminaf or^Fischer. 

Post-abdomen. 

Fig.  35. 

Candona  dc/a7varensis,    sp.  n. 

First  maxilla. 

/^li^.  36. 

t« 

Post-abdomen. 

/^<r.  37. 

(( 

Dorsal  view. 

Fig,  ^%, 

i» 

Ventral  view. 

Fig  39. 

(( 

Lateral  view. 

Fig,  40. 

(( 

Antenna 

/(f.  41. 

Cy/^ris 

fuscatay  (Jurine). 

First  maxilla. 

/i;r.  42. 

(t 

<( 

Antenna. 

-'^'i'.  43. 

(( 

<( 

Second  foot. 

/^'i--  44. 

t( 

i< 

Mandible. 

Fig  45. 

t< 

(( 

First  foot. 

/v.  46. 

<< 

(( 

Post-abdomen. 

IV. 

ELECTRICITY  AS  A  LABORATORY  SERVANT. 

A.  D.  Cole. 

Electricity  was  bom  in  the  laboratory.  It  passed  its  child- 
hood there  and  we  watched  the  development  of  its  unsuspected 
powers  with  ever  increasing  interest  and  expectation.  Now  it 
has  become  a  man  and  gone  forth  from  its  early  home  to  strive 
mightily  in  the  world's  work.  We  may  profitably  open  our 
doors  to  it  again  that  it  may  assist  us  in  carrying  on 
the  general  work  of  the  laboratory.  We  may  not  set  it  apart 
for  study  in  the  physicist's  work-room,  but  treat  it  as  a  conven- 
ient agent  for  doing  many  kinds  of  work  in  chemical,  geological 
and  biological  as  well  as  physical  laboratories. 

Think  of  the  numerous  uses  for  motors  under  perfect  con- 
trol ;  the  physicist  desires  to  rotate  his  whirling  table,  his 
color  discs  and  his  sirens  by  their  means  ;  the  chemist  would 
use  them  to  exhaust  for  his  filtrations,  stir  solutions  in  his 
absence,  crush  his  ores  and  grind  his  powders  ;  the  Hthologist 
desires  them  for  polishing  his  rock  sections  and  dressing  his 
specimens.  Then  we  all  want  electric  light,  some  for  project- 
ing lanterns,  some  for  illuminating  microscopic  slides,  some  for 
exploring  cavities  and  organs  otherwise  incapable  of  illumina- 
tion, some  for  photographic  dark-rooms.  And  how  numerous 
the  possibilities  suggested  by  the  fact,  that  we  can  electrically 
generate  heatjusl  wlure  we  want  it  and  keep  it  away  from  neigh- 
boring parts  which  we  desire  to  keep  cool.  The  physicist  must 
have  it  for  measuring  coefficients  of  expansion,  the  chemist  for 
heating  one  vessel  within  another  that  must  be  kept  cooler  than 
itself,  also  for  distilling  highly  inflammable  substances ;  the 
biologist  finds  it  convenient  for  his  incubator  and  his  cultures  of 
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bacteria,  the  botanist  may  stimulate  plant  growth  by  it^  die 
physiologist  has  numerous  uses  for  it.  Then  we  aQ  need  elec- 
tricity itself;  the  neurologist  traces  nerves  by  means  of  ct,  die 
chemist  finds  every  few  days  a  new  method  of  anal}^^  by  elec- 
trcrfysis  that  he  must  needs  try,  the  electrical  furnace  is  rapidly 
opening  new  possibilities  both  to  him  and  to  the  mineralogbt^ 
and  the  physicist  demands  it  in  many  forms  and  quantities. 
How  can  we  get  it  ?  Cheaply  if  possible  ;  conveniendy  any  way, 
for  we  live  in  a  hurry. 

The  primary  battery,  the  earliest  generator  of  current  elec- 
tricity discovered,  still  holds  its  place  as  the  most  convenient 
source  of  electricity  for  many  laboratory  uses.  The  ohi  Grove 
and  Bunsen  batteries  have  never  been  excelled  by  newer  forms 
ia  the  combination  of  two  good  qualities  difficult  to  obtain  in  a 
primary  battery,  viz:  high  and  uniform  electro-motive  force 
and  low  internal  resistance.  But  they  cannot  be  said  to  be  con- 
venient, for  they  must  be  set  up  anew  every  time  they  are  used 
and  the  chemicals  employed  in  them  are  expensive  and  disagree^ 
able  to  handle.  For  such  reasons  these  otherwise  excellent 
batteries  have  a  very  limited  field  of  usefulness  in  the  laboratory. 

For  the  occasional  supply  of  a  current  of  limited  amount 
the  many  forms  of  Leclanche  battery  and  some  of  the  so<aIled 
dry  batteries — such  as  are  commonly  used  for  electric  bells — are 
very  convenient.  The  convenience  lies  in  the  fact  that  when  once 
set  up,  they  require  no  attention,  with  moderate  use,  for  six 
months  or  more,  as  there  is  no  waste  of  materials  when  not  in 
use.  They  are  not  commonly  used  for  strictly  laboratory 
purposes  except  in  electrical  testing,  yet  we  have  found  them 
generally  useful  when  used  in  connection  with  a  simple  device 
for  adapting  the  voltage  and  resistance  of  the  battery  to  the 
work  to  be  done  by  it.  Battery  cells  are  usually  so  made  that 
it  is  inconvenient  to  change  their  arrangement.  Hence  they 
arc  connected  permanently  and  used  for  different  purposes, 
although  much  better  results  can  often  be  obtained  by  an  ar- 
rangement specially  suited  to  the  work  in  hand. 
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To  get  the  largest  current  from  a  battery,  its  internal  resist- 
tance  should  be  made  equal  to  that  of  the  circuit  through  which 
it  is  to  send  current.  We-can  readily  change  the  internal  resist- 
ance of  a  battery  if  it  is  convenient  to  alter  the  cell  arrangement. 
To  overcome  the  difficulty  of  making  this  adjustment  in  the  ordi- 
nary battery,  the  device  referred  to  has  been  found  useful  in  the 
laboratory.  It  is  described  fully  in  the  Bulletin  of  the  Scientific 
Laboratories  of  Denison  University,  Vol.  V,  p.  i6.  In  explain- 
ing it  briefly  here,  I  will  recall  several  fundamental  facts.  A  bat- 
tery is  arranged  in  series  when  its  several  cells  are  connected  with 
the  positive  of  one  to  the  negative  of  the  next,  so  that  the  whole 
current  traverses  every  cell ;  a  battery  is  arranged  in  parallel 
when  all  its  positive  plates  are  connected  together,  and  all  of  its 
negative  plates  together,  so  that  with  lo  cells,  for  instance,  each 
cell  is  traversed  by  one  tenth  only  of  the  whole  current.  In  a 
mixed  arrangement  several  groups  of  cells,  each  with  parallel  ar- 
rangement, are  themselves  connected  in  series.  Now  with  ten 
cells  in  series  the  resistance  of  the  battery  is  lo  times  that  of  a 
single  cell,  while  with  parallel  connection  only  i-io  that  of  a 
single  cell.  With  mixed  arrangement  we  may  secure  a  variety 
of  intermediate  internal  resistances. 

The  cell-arranger  consists  of  a  number  of  pieces  of  metal 
arranged  in  two  rows  on  an  insulating  support.  Each  one  is 
permanently  connected  by  a  wire  with  one  pole  of  a  battery  cell. 
The  pieces  attached  to  the  positive  poles  (call  them  abed  etc) 
are  in  one  row,  those  of  the  negative  poles  (call  them  mnop 
etc)  in  the  other.  They  must  be  so  placed  that  we  can  readily 
make  connection  by  a  plug  or  a  switch  as  follows  :  a  with  either 
b  or  n,  6  with  either  r  or  ^,  c  with  d  or  p  etc.  Wires  for  convey- 
ing the  current  to  the  apparatus  are  attached  to  m  and  to  the  last 
piece  in  the  positive  row. 

With  this  accessory,  a  battery  of  six  to  ten  open  circuit 
cells,  can  be  made  to  deliver  weak  currents  at  high  voltage  or 
may  rival  the  chromic  acid  plunge  battery — which  is  undoubt- 
edly the  reigning  favorite  in  the  laboratory — in  giving  strong 
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current<i  (say  lo  to  1 5  amperes)  through  low  resistances.  It  has 
the  additional  advantage  of  requiring  absolutely  no  attention  for 
many  month*)  when  once  put  in  operation,  no  handling  of  strong 
corro!)ive  acid^  in  setting  it  up,  and  a  minimum  of  labor  and  in- 
convenience in  renewing  the  zincs. 

We  have  had  in  operation  in  our  laboratory  for  several  years 
three  modificatioas  of  this  cell  arranger  one  with  plugs  connect- 
ing brass  blocks  mounted  on  a  vulcanite  plate,  another  widi  the  plugs 
replaced  by  sliding  switches  of  spring  brass,  a  third  having  the  brass 
blocks  replaced  by  screw  cups  connected  by  short  wires.  The 
instrument  with  plugs  is  surest  in  its  contacts  and  quick  in  op- 
eration, but  the  most  expensive  of  the  three  ;  the  second  is  quick- 
est in  operation,  the  third  simplest  in  construction. 

If  constancy  for  long  periods  is  the  main  consideration,  the 
gravity,  Daniel  (or  telegraph)  battery  is  largely  used.  Its  great 
defect  of  feeble  current  can  be  largely  overcome  by  having  a 
considerable  number  of  cells  controlled  by  a  cell-arranger.  Thus 
a  battery  of  20  cells,  which  can  give  at  most  but  1-5  ampere 
with  the  ordinary  scries  arrangement,  may  give  neariy  20  times 
as  much  by  use  of  the  cell-arranger. 

It  is  a  very  ^reat  advantage  to  the  overworked  teacher  or 
investigator  if  he  is  able,  by  a  little  more  labor  at  the  outset, 
— say  in  vacatir>n  time — to  have  an  apparatus  so  easily  managed 
that  he  may,  at  a  moment's  notice,  always  have  his  battery 
properly  arranged  for  a  new  duty.  I  suppose  it  is  due  to  the 
considerable  labor  of  changing  connections  in  an  ordinary  bat- 
tery that  so  general  a  disregard  and  even  ignorance,  of  the  simple 
principles  of  best  action  in  a  batter^'  prevails.  I  should  judge 
that  such  an  arrangement  would  be  especially  valuable  in  the 
study  of  nerve  stimulation  as  it  gives  such  ready  control  of  the 
volta^'<:s  applied.  I  can  testify  particularly  to  its  convenience 
in  diffenrnt  kinds  of  electrical  testing. 

Hut  all  of  the  batteries  thus  far  considered  fail  in  this  re- 
spect ;  their  electrical  properties  do  not  remain  constant.  We  can 
not  be  sure  that  we  can  exactly  reproduce  the  result  today  which 
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we  obtained  yesterday,  with  the  same  battery.  The  ideal  bat- 
tery is  constant  in  voltage  and  resistance  whether  giving  a  small 
or  great  current.  To  be  also  efficient  and  convenient,  it  must 
have  a  very  low  resistance.  Among  commercial  batteries,  the 
one  that  most  nearly  fulfills  these  conditions  is  probably  the  Ed- 
ison-Lalande.  It  delivers  a  large  current  and  at  a  constant  rate, 
but  has  the  disadvantage  of  low  voltage,  requiring  therefore  a 
greater  number  of  cells.  It  is  largely  used  for  running  phono- 
graph and  fan  motors. 

The  secondary  or  storage  battery  has  a  lower  internal  resist- 
ance than  any  primary  battery,  and  is  therefore  capable  of  giv- 
ing a  very  heavy  current.  It  is  often  charged  by  a  constant 
primary  battery  of  feeble  power,  working  continuously  through 
the  long  intervals  between  short  periods  of  use.  Thus  a  grav- 
ity battery  of  lo  cells  may  be  used  to  charge  3  cells  of  storage 
battery.  The  primary  battery  itself  would  give  a  current  of 
only  I -10  to  1-5  ampere  through  even  a  low  resistance,  while  the 
storage  battery  charged  by  it  will  restore  the  electrical  energy 
at  a  rate  as  high  as  1 5  amperes.  Moreover  we  can  predict  al- 
most with  certainty  just  what  it  will  do  on  a  given  circuit.  It 
must  be  confessed  however,  that  storage  batteries  do  not  work 
as  well  when  charged  in  this  slow  way  as  when  charged  by  a 
dynamo.  There  is  a  tendency  to  the  formation  of  lead  sulphate 
in  the  cell  which  interferes  with  its  action.  The  result  can  be 
partially  prevented  by  introducing  sodium  sulphate,  either  di- 
rectly or  by  the  action  of  the  battery  acid  on  sodium  carbonate. 
Even  without  this  addition,  I  have  found  this  method  of  charg- 
ing a  few  storage  cells  a  great  convenience  in  the  physical  lab- 
oratory. 

Small  dynamo  machines,  run  by  hand,  are  often  conven- 
ient in  the  laboratory,  but  their  output  is  too  variable  and  un- 
certain to  adapt  them  to  any  exact  work,  and  the  source  of 
their  energy  evidently  unfits  them  for  supplying  current  for 
many  minutes  at  a  time. 

But  electricity  cannot  reach  the  full   measure  of  its  useful- 
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ness  in  the  laboratory  unless  current  can  be  drawn,  directly  or 
indirectly,  from  a  power  dynamo.  And  here  it  may  indeed  be- 
come a  general  laboratory  convenience.  Those  are  especially  for- 
tunate whose  laboratories  are  equipped  with  direct  current  in- 
candescent lamps.  Such  can  very  easily  have  all  the  luxuries 
that  have  been  mentioned.  Motors  from  1-12  horse  power  up, 
that  run  at  a  perfectly  constant  speed  under  varying  load  are 
common  trade  article:^ ;  the  numerous  special  uses  of  the  incaii- 
desccnt  lamp  are  directl>'  provided  for ;  arc  lamps  for  projccdoa 
purpo^iex  adapted  to  such  circuits,  have  reached  a  h^}&  state  of 
perfection  and  from  the  known  x-oi^tage  ic  s  eat>y  Scr  any  cSec- 
Uician  to  calculate  just  what  kind  of  a  coti  of  wire  w:Il  produce 
any  required  heating  eflect  The  voitage  of  succt  Ig^r  mafos 
is  too  high  for  many  purposes,  such  e.  g. .  as  dremtcal  analyses* 
and  tor  use  with  most  of  our  demonstradoa  appararjs  witase 
coils  have  been  constructed  for  the  low  voltages  of  primary  bat- 
teries. But  it  can  be  reduced  conveniendv  in  several  warsL 
First,  by  use  of  an  extra  resistance  with  it :  this  is  not  econom- 
ical in  the  use  of  current,  but  is  simple  and  easily  controlled. 
Second,  by  using  a  motor  adapted  tx>  this  voitage  tx>  nm  a  dy- 
namic vvound  to  ^ivt:  tile  atsirrju  !<ind  of  jurrtnt  .  mis  involves 
tile  i>c  A  t'vo  .x[^v;n>ivt:  rnaciiincs.  S«jme  jxpen:?e  and  space 
may  be  -av-jd  by  combiiiing  tiicm  :n  one  ipparatu:5 — the  oiotor- 
dyuinihJt  'ji  'iynanio  vitii  i  ioubie  viiidin-^  jn  its  armature, 
rhird,  by  ruiuiin^^  tiic  jurrtntii  used  :or  ':;^iiiing  the  building,  or 
for  otlicr  riiodtratciy  j'^nstaiit  u:?cs,  trirouj^ii  a  few  ceilsoi"  storage 
iMtlcTv,  i-in*^  tins  for  'o%v  vultagc  currents.  Tliis  seems  the  best 
way.  It  IS  f.^uaiiy  Lppiicable  to  tiic  v.\i:5c  01  those  laboratories 
not  jofiiicLtcd  -vitii  'jiectric  ii^iit  :iiaiJL>  that  iiavt:  their  own  dy- 
ncUiJo  :uiijjing  but  oiiiy  a  part  <>i"  tiic  time.  Fhe  storage  battery 
•-an  tilt:  11  "j*:  .tvailabie  for  many  purpose  'vhea  the  dynamo  is 
•'il<:.  i'or  in.^Lanctj,  suppose  the  dynamo  j^enerates  current  at 
;  i«^  voiLs,  instead  of  using  i  10  vult  'amps,  .ve  may  use  90  volt 
.aijip.s  running  the  current  for  them  throu^ii  about  10  ceils  of 
aurage   battery.      If  we   use  cUi    average   say    jf  jo   lamps    10 
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hours  a  week,  from  a  dynamo  we  would  be  able  to  draw  about 
]^  horse  power  of  energy  (as  light,  heat  or  power)  from  the  stor- 
age ceils  for  the  same  number  of  hours.  In  this  way  the  in- 
convenience of  using  primary  batteries  about  the  laboratory  can 
be  largely  avoided. 

A  simple  plan  for  a  dynamo  and  storage  battery  outfit  would 
be  to  have  a  constant-potential  dynamo  of  about  50  volts  and  a 
storage  battery  of  the  same  voltage  with  motors,  lamps  and  gen- 
eral apparatus  all  adapted  to  this  pressure,  to  run  the  dynamo 
at  full  capacity  as  much  time  as  may  be  necessary  to  charge  the 
battery  (doing  other  work  at  the  same  time,)  and  to  use  the  stor- 
age battery  alone  for  the  general  work  of  the  laboratory  at  other 
times.  For  a  large  laboratory  building,  a  combination  of  the  two 
plans  would  be  useful.  Use  a  dynamo  of  higher  potential,  say 
no  volts,  for  the  general  work  of  the  laboratory,  at  least  all 
heavier  work  such  as  supplying  power  for  mechanical  work- 
shops etc  ;  let  the  dynamo  at  the  same  time  charge  a  55  volt 
battery  and  run  5  5  volt  apparatus  placed  in  series  with  it  in  the 
special  rooms  most  likely  to  be  used  at  odd  times  when  it  is 
not  convenient  to  have  the  dynamo  running.  The  lamps  and 
apparatus  can  then  be  used  at  any  time  when  the  machinery  is 
idle  by  means  of  the  storage  battery.  This  is  the  plan  now  be- 
ing introduced  in  the  new  Barney  Laboratory  of  this  college. 
There  remains  the  case  of  the  laboratory  equipped  with  alternat- 
ing current.  Light  either  from  incandescent  or  arc  lamps  is  di- 
rectly provided  for.  All  heating  effects  can  be  produced  as 
well  by  such  currents — a  class  of  uses  which  will  doubtless  be- 
come very  much  extended  in  the  near  future.  For  charging 
storage  cells  and  for  use  with  most  demonstration  apparatus  al- 
ternating currents  are  not  suited,  but  alternating  motors  might 
run  direct-current  generators  to  supply  the  current  for  such 
purposes. 

All  that  has  been  said  of  alternating  currents  will  apply  to 
the  three-phase  and  multiphase  currents  now  being  introduced 
for  conveying  power  and  light  to  a  distance,  but  such  currents 
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ai«  ilot  flkdjr  to  be  supplied  to  laboratory  hdUiiiBs  I 

tfaie  except  as  ^Stkty  may  be  required  in  physical  hbofatoiics  far 

study  ct  tiie  currents  themselves. 

There  seems  to  bean  increasii^  demand  in  bbontories  far 
ooaveniendes  and  q>edal  fiKJlities.  A  <  <iwsljnlly  iwirasing 
ptoportlon  of  the  science  woik  has  to  be  done  fay  bbontoiy 
metliods^  while  there  is  often  no  corrwpcwwKng  increase  in  tlie 
ttVMber  <N  instructofs  and  a^wislants.  It  is  hoped  thoit  this 
^iA|icr  may  pcove  useful  to  some  in  dcvism^  ways  of 
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I.     Introduction. 

The  facts  presented  in  this  article  have  been  largely  collected 
during  the  last  fwo  years  in  connection  with  the  geological  work 
and  field  excursions  of  the  various  classes  in  geology  in  Deni- 
son  University.  Various  members  of  the  Senior  class  of  1894 
have   assisted  in  the  work  in  the  region  around  Hanover  and 
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however,  enters  a  narrow  gorge  a  few  miles  east  of  Newark 
even  before  it  leaves  the  county  limits.  No  attempt  is  made  in 
Mr.  Read's  work  to  correlate  these  preglacial  channels. 

The  South  Fork  of  the  Licking  flows  with  a  sli^gish  cur- 
rent over  a  broad  alluvial  plain  which  is  covered  with  a  black 
lacustrine  deposit  of  several  feet  in  thickness.  This  is  especially 
true  of  that  portion  lying  between  the  Licking  Reservoir  and 
Newark.  We  have  suggested  the  name  Lake  Licking  for  the 
body  of  water  in  which  these  deposits  were  made  and  of  which 
the  original  lake  in  the  Reservoir  was  a  part,  occupying  a  large 
kettle-hole  in  the  drift  when  the  main  body  of  water  was  drained 
away. 

The  topography  of  the  county  east  of  North  Fork  and 
South  Fork  of  the  Licking  is  generally  hilly.  The  hill  tops  re- 
present a  base  level  plain  sloping  slightly  to  the  west.  This 
plain  is  much  cut  up  and  the  high  pointed  hills  capped  with 
carboniferous  sandstone  are  1 150  to  1300  feet  A.  T.  while  the 
present  valley  at  Newark  is  about  800  feet  A.  T. 

3.    The  Present  Channel  of  Licking  River. 

The  great  valley  filling  at  Newark  indicating  as  it  does  the 
depth  of  the  old  valley  floor  leads  to  the  inquiry  as  to  its  pre- 
glacial outlet.  The  present  streams  flowing  from  the  north, 
south  and  west  meet  near  the  centre  of  the  county  and  start 
due  east.  Plate  IV  represents  at  the  left  hand  margin  the  con- 
fluence at  Newark.  The  heavy  dotted  line  indicates  the  posi- 
tion of  the  rocky  hills.  For  a  few  miles  east  of  Newark  the 
Licking  flows  on  the  southern  side  of  a  broad  valley  which  is 
filled  with  heavy  drift  accumulations  on  the  north  side  as  indi- 
cated by  the  dotted  portions  on  the  plate.  The  relative  thick- 
ness of  the  deposit  is  indicated  by  the  density  of  the   shading. 

This  valley  is  occupied  by  the  P.  C.  &  St.  L.  Railroad, 
the  Ohio  Canal  and  the  B.  &  O.  Railroad.  About  seven  miles 
below  Newark  the  drift  reaches  such  a  thickness  on  the  north 
side  and  extends  into  the  valley  so  far  that  it  reaches  across  to 
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the  rocky  island  indicated  on  the  plate  southwest  of  Hanover, 
thus  causing  the  present  valley  to  narrow  rapidly.  The  canal 
follows  along  the  margin  of  this  higher  ground  where  it  reaches 
to  the  flood  plain  of  the  river.  A  few  miles  below  Claylick  the 
canal  enters  the  river  for  the  valley  has  now  become  so  narrow 
that  there  is  not  room  for  the  two.  The  river  here  leaves  its 
open  valley  and  enters  the  hill  country  in  a  narrow  gorge  with  per- 
pendicular walls  50  to  100  feet  high  and  the  hill  tops  only  a  few 
hundred  feet  back,  on  either  side  rising  3CXD  feet  higher.  This 
gorge  is  commonly  known  as  the  Licking  Narrows. 

In  the  first  mile  of  this  narrow  cut  there  are  two  or  three 
large  curves  but  the  gorge  is  on  an  average  about  500  feet 
wide  and  confines  the  river  in  narrow  limits.  The  Baltimore 
and  Ohio  Railroad  makes  many  rock  cuts  in  order  to  get  along 
on  the  south  side  and  there  is  scarcely  room  for  the  tow  path 
of  the  canal  on  the  north  side. 

The  left  hand  margin  of  the  map,  plate  I,  represents  the 
river  at  the  centre  of  the  last  curve  of  this  mile  of  gorge.  The 
walls  at  X  are  45  feet  high  and  overhanging,  showing  a  large 
amount  of  undercutting  on  the  curve.  On  the  opposite  side  of 
the  river  the  wall  is  40  feet  high  and  at  XX  there  is  a  low  shelf 
about  10  feet  high  which  projects  a  little  beyond  the  vertical 
wall  on  this  side.  The  heavy  shaded  line  represents  the  out- 
crop of  the  Waverly  or  Logan  conglomerate  and  wherever  ex- 
posed presents  an  escarpment  with  an  elevation  represented  by 
the  figures  on  the  contour  lines.  ^ 

The  last  curve  of  the  gorge  referred  to  above  extends  to 
about  O  and  P  at  which  point  the  curve  of  the  next  sigmoid 
begins.  The  gorge  runs  on  past  L  m  to  the  centre  of  the  next 
curve  at  OO,  completing  the  curve  at  the  point  n.  The  river 
however,  does  not  follow  this  course  as  will   be  seen   by  fol- 


>AII  vertical  measurements  in  the  description  of  this  gorge  are  from  the 
water  level  in  the  river  which  is  constant  on  account  of  the  dam  below,  and  is 
about  776  feet  A.  T. 
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lowing  the  shaded  portion  which  represents  the  present  rnrcr 
course,  but  turns  at  a  right  angle  and  runs  through  a  rock  cut 
1 50  feet  wide,  with  overhanging  walls  at  both  g  and  c.  Just 
south  of  c  the  railroad  has  made  a  rock  cut  45  feet  deep  on  a 
very  sharp  curve  in  order  to  get  through  the  gorge.  The  rock 
g,  known  as  Black  Hand  Rock,  stands  out  with  a  bold  front  45 
feet  high  and  250  feet  long  next  to  the  river,  where  the  tow 
path  for  tiie  canal  had  to  be  blasted  out.  The  rock  sIc^ks  on 
top  towards  the  north  and  presents  an  overhanging  wall  about 
20  feet  high  on  that  side. 

Within  the  large  open  area  of  the  unoccupied  curve  north 
of  g  there  is  a  low  mass  of  rock,  presenting  the  form  indicated 
at  m  with  a  vertical  rock  exposure  10  feet  high  on  the  south 
side  of  the  mass  and  gradually  falling  off  into  the  lower  channel 
00  which  is  only  4  to  5  feet  above  water  leveL  At  n  and  be- 
tween g  and  m  are  ponds  of  water  on  a  level  with  the  water  of 
the  river.  The  channel  between  g  and  m  is  about  70  feet  wide 
while  that  between  m  and  L  is  200  feet  also  between  g  and  the 
vertical  cliff  H  on  the  east  side  of  the  channel  is  290  feet.  It 
is  stated  by  some  of  the  oldest  inhabitants  that  before  the  canal 
was  constructed  part  of  the  river  water  occupied  the  channel 
between  '^  and  m  durin?^  hi'^h    freshets. 

Continuing  the  larj^e  curve  L,  GO,  n  southward  to  R, 
there  is  on  the  ea^t  side  a  long  strai'^ht  biurf  SS  45  feet  high  at 
the  present  river  rr'.)iit  and  j^radually  decreasini^  to  about  8  feet 
at  its  southern  end.  ^)n  the  high  ground  between  X  and  this 
chann«:l  there  is  a  light  drift  covering  as  indicated  by  the  dotted 
porti(jn.  This  drift  covers  the  west  wall  i)i  the  channel  except 
at  V'  where  the  rock  is  e.xjjosed.  I'he  drift  is  largely  gravel  and 
that  part  which  fills  this  channel  is  composed  almost  entirely  of 
fine  -an<].  At  \'\'  there  is  no  escarpment  but  the  high  hill 
[jresents  .1  \(:\y  di.-iinct  cur\'e  as  is  shown  by  the  contour  lines. 
Hetwf.-eu  W  y\  ,  Z  and  the  double  cr<,)ss  there  is  a  low  drift 
jjl-iin  nith  a  t<>rm  shown  b}'  the  contours.  The  river  does  not 
l<,>llow  thi>  low  gap   which    is   iiuwheix-   over    i;    feet  above   its 
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present  level  but  has  cut  a  channel  through  the  rock^  spni*  H 
and  S  300  feet  wide  and  45  feet  deep  to  the  present  water  level. 
The  river  here  has  about  30  feet  of  water.  At  K  is  a  rock  with 
25  feet  vertical  front  and  at  T  a  rocky  projection  45  feet  high 
through  which  the  river  has  also  cut,  while  there  is  an  open 
channel  350  feet  wide  between  K  and  HH  obstructed  only  by  a 
gravel  trail  1 5  feet  high  extending  from  K  to  a  low  rock  expos- 
ure at  KK. 

The  rocks  S  and  T  are  also  separated  by  a  channel  about 
250  feet  wide  presenting  vertical  walls  for  a  short  distance  back 
from  the  river,  and  indicated  farther  south  by  a  depression  in 
the  drift  filling. 

At  FF  is  a  high  hill  with  a  rock  cliff  25  feet  vertical.  At 
uu  there  is  a  low  rock  wall  which  is  extended  to  the  dam  at  F. 
Wells  in  the  drift  terrace  south  of  w  show  a  buried  channel 
there  50  to  75  feet  deep. 

By  tracing  out  the  curves  and  sigmoids  indicated  by  these 
rocky  walls  evidence  is  found  for  two  distinct  rock  gorges  be- 
sides the  one  occupied  by  the  present  river  as  shown  by  the 
heavy,  dotted  and  broken  lines  respectively. 

To  make  these  data  as  clear  as  possible  five  sections  ardWri 
to  scale  are  presented  in  Plate  II.  These  sections  are  takeii 
along  the  lines  bearing  the  same  letters  on  the  map  and  iii  th'e 
same  position.  The  continuous,  interrupted  and  crossed  lines 
represent  the  courses  of  the  rocky  gorges,  while  the  dotted  por- 
tions represent  the  estimated  depths  of  the  drift  filled  chaiinels. 
The  line  a  on  both  Plates  I  and  II  begins  at  a,  as  shown  by  the 
contours,  at  the  top  of  a  hill  400  feet  high ;  descends  rapidly  to 
L  where  it  drops  down  the  vertical  wall  45  feet ;  crosses  the 
sand  filled  channel  to  the  rock  m  which  rises  lO  feet ;  crosses 
the  channel  between  m  and  g;  rises  40  feet  to  the  top  of  g  aiid 
extends  200  across  its  top ;  drops  40  feet  into  the  channel 
at  n ;  rises  45  feet  onto  the  slightly  overhanging  rock  H  ;  drops 
again  into  the  vacant  channel  between  H  and  K ;  passes  off 
from  K,   which  is  25  feet  high   onto  a  low  drift  plain  which  ex- 
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tends  to  the   river  at  the    dam  :  crosses  the  river  onto  the  rock 
again  be>'ond  F. 

Section  b  shows  the  river  channel  between  O  and  P :  the  oM 
channel  at  R ;  the  rocky  spurs  5  and  T  separated  by  the  drift 
channel ;  the  broad  channel  between  T  and  uu  occupied  by  the 
pond  u  ;  the  rock  wall  at  uu  and  the  gravel  terrace  w. 

Section  c  starts  in  the  river  where  it  enters  the  map  and 
shows  the  overhanging  wall  at  X  with  the  high  drift  covered 
divide  to  the  rock  expose  at  Y  and  the  low  rock  wall  oq  the 
opposite  side  of  the  channel ;  the  lowest  point  in  the  drift  plain 
at  z  and  the  gravel  terrace  beyond. 

Section  d  taken  at  right  angles  to  the  three  preceding  be- 
gins at  d  on  a  hill  1 50  feet  high,  descends  a  vertical  wall  45  feet 
at  b  into  the  channel  OO ;  crosses  the  low  rock  mass  m  and  the 
channel  between  m  and  g  ;  shows  the  overhanging  character  of 
the  narrow  gorge  between  g  and  c  and  the  elevation  at  which 
the  river  must  have  began  to  cut  for  this  channel  above  the 
open  channel  at  OO  :  the  railroad  cut  and  lastly  the  high  drift 
covered  area  between  X  and  V. 

The  section  c  shows  especially  the  channel  between  HH 
and  k  ami  the  bold  t'n.ait  presented  to  the  river  by  the  rock  T 
at  ;i.  Similar  vertical  fronts  are  presented  by  the  rocks 
M  an<J  S. 

'Ilie  rive-r  throuprJKjut  its  entire  length  in  this  gorge  is  flow- 
ing on  rock  i;(;ttoni. 

Helow  Toljo^ij,  Plate  IV,  the  ;^<.)rL^^e  ■>pcns  •:)ut  into  a  large 
ba*>in  >h.ipt:d  v.illey  which  narrcjw^  aL^ain  at  Claypole.  The 
canal  l«;av<:s  the  river  .it  I'obtj^o  and  liter  passing  down  the 
Lickin*^  vall«;y  to  \a^h[jwrt  jhi>se-  thrciiL^h  .1  Ljap  between  the 
rock)'  hilU  to  th'j  n«»rlh  and  <;ntt.'rs  a  ^reat  open  valley  which  it 
follow-  to  tin;  proi.nt  Mu^kin-^uLri  \ alley  at  Dresden. 

I'n\'»tid  '"'.iv]>«Me  the  Licking  valley  attain  broadens  some 
wh.it,  i>i!i  r.ipiiily  narrc w. >!)<:"[<.< w  Irvilie.  At  the  great  curve 
^(Mitli  lit"  Irville,  where  ihe  ri\erturn>  -uiitlieast,  the  B.  &  O- 
railro.ui   has  made  a  rock  cut  '.>n  liie  -oaiii  -ide  of  the  river  and 


OF    DENISON   UNIVERSITY.  43 

on  the  north  side  there  is  a  rock  cliff  1 50  feet  high.  This  is  the 
narrowest  place  in  the  valley  between  Toboso  and  Zanesville, 
but  below  this  evident  ancient  col  the  valley  of  the  Licking  is 
still  very  narrow.  At  Dillon's  Falls,  as  well  as  at  Toboso,  the 
river  is  running  on  a  rocky  floor.  It  is  barely  possible  that  at 
the  Falls  there  may  be  a  deeper  valley  to  one  side,  but  a  rather 
hasty  examination  revealed  no  evidence  of  such  a  channel. 

These  considerations  make  it  very  evident  that  the  present 
Licking  river  could  not  have  been  the  line  of  drainage  for  the 
ancient  basin  at  Newark,  but  must  be  considered  as  postglacial. 

4.     Evidence  of  a  Buried  Channel  North  of  the  Present 

Licking  River. 

The  great  width  of  that  portion  of  the  Licking  valley  im- 
mediately east  of  Newark  and  the  suddenness  with  which  the 
river  leaves  this  open  valley  is  very  suggestive  as  to  its  eastern 
continuation. 

The  line  of  Waverly  hills  capped  with  carboniferous  sand- 
stone, which  form  the  northern  wall  of  this  broad  valley,  and 
over  which  the  drift  accumulations  which  fill  that  portion  of  the  val- 
ley were  evidently  poured,  can  be  traced  as  an  unbroken  ridge  to 
the  east  along  the  line  indicated  by  the  heavy  dotted  line  in  Plate 
IV.  It  is  divided  north  of  Hanover  by  Rocky  Fork  Creek  and 
north  of  Frazersburg  by  Wakalomaka  Creek,  both  small  streams 
with  narrow  V  shaped  valleys.  Where  Rocky  Fork  breaks 
through  this  line  of  hills  it  emerges  onto  a  great  plain  which  ex- 
tends unbroken,  but  gradually  ascending,  in  the  direction  of 
Newark.  After  crossing  this  plain  it  enters  a  narrow  gorge  at 
Hanover  which  it  traverses  for  about  one  half  mile  and  then 
emerges  onto  the  flood  plain  of  the  Licking  River.  On  the  cast 
side  of  the  stream  between  the  hills  on  the  north  and  the  Hanover 
gorge,  there  is  a  great  drift  accumulation,  Plate  IV,  D,  which 
presents  a  steep  front  to  the  west  and  rises  150  icct  above  the 
stream  or  971  feet  A.  T.  To  the  east  of  D  the  drift  is  not  quite 
so  high  for  a  short  distance  and  then  about  midway  between  D 
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and  U  the  P.  C.  &  St.  L.  Railroad  has  made  a  cut  iosa  doe  dritt. 
at  the  point  indicated  by  the  hea\y  dotted  area  on  trie  usip.  75 
feet  deep.  At  M  the  rocky  hills  are  about  iwo  zm^es  apsrt  md 
the  vaUe>'  plain  between  is  so  low  and  marshy  thai  it  ks  szzk 
difficulty  drained  into  the  Wakalomaka  creek. 

Just  beyond  Hanover  the  railroad  has  made  a  rock  cji  oc 
feet  deep  through  a  spur  of  the  rocky  mass  S  whiLe  a  w^  sunk 
100  yards  to  the  north  revealed  the  fact  that  with  that  much  de- 
viation no  rock  would  have  been  encountered. 

At  w  about  one  mile  east  of  Hanover  and  onlv  a  short  dis- 
tance  into  the  valley  from  the  rocky  hill  5  a  well  sank  21S  feet 
passed  through  sand,  gravel  and  clay  but  did  not  strike  the 
rock.  It  is  very  probable  that  the  rock  floor  is  much  deeper 
mudway  between  the  hills.  The  bottom  of  the  well  extends 
ajbpu(  150  (eet  below  the  present  level  of  the  Muskingum  at 
Ciresden.  As  rock  was  not  reached  the  greatest  depth  of  the 
floor  of  the  old  valley  is  not  known. 

The  drift  is  composed  largely  of  sand  and  gravel  deposited  ■ 
in  broad  sheets  and  as  it  is  near  the  margin  of  the  glaciated  area 
it  seems  quite   reasonable  to  suppose  that  the  western  edge  of 

this  deposit  bctw^-L-n  the  hills  at  Hanover  represents  the  position 
of  the  ice  front  and  that  the  deposit  was  made  from  the  glacial 
waters  flowing  e.xst  alonj^  the  broad  valley,  and  extended  only 
to  the  swamp  land.  Other  facts  also  locate  the  limit  of  the 
ice  sheet  very  close  to  this  pcjint. 

Kii^t  of  the  >>wampy  area  M  and  Frazersburg  there  ex- 
tends a  broad  valley  two  miles  uide  bordered  with  gently  slop- 
ing hill  sides  and  with  almost  a  level  tlood  plain  over  which  the 
very  small  stream  Wakalomaka  creek  meanders  with  a  very  slug- 
gish current  to  join  the  Muskingum  at  Dresden.  Between  this 
old  valU:y  and  the  present  lacking  river  there  are  three  low 
gaps.  'rhrou;.;li  th<:  eastern  one  the  canal  hnds  its  exit.  The 
conclu.^ion  «:arly  arrived  at  was  that  this  ancient  valley  was  that 
of  the  preglacial  Licking.      This  was  based  on  the  general  but 
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erroneous  statements  that  the  Muskingum  valley  was  one  of  the 
largest  and  embraced  the  richest  farming  lands  in  the  state. 

5.     The  Present  Muskingum  Valley. 

The  Muskingum  River  formed  at  Coshocton,  Plate  III,  by 
the  confluence  of  the  Walhonding  and  the  Tuscarawas,  flows  a 
little  west  of  south  to  Zanesville  and  then  a  little  east  of  south 
to  the  Ohio  River,  at  Marietta.  It  receives  two  large  streams 
as  tributaries,  Willis  Creek  on  the  east  which  rises  within  20 
miles  of  the  Ohio  River  and  flows  with  a  very  sluggish  current 
north  and  west  entering  the  Muskingum  a  little  below  Coshoc- 
ton, its  general  direction  being  parallel  but  its  flow  in  the  op- 
posite direction  to  that  of  the  Muskingum.  The  other  large 
tributary  is  the  Licking  River  which  enters  from  the  west  at 
Zanesville  through  its  post-glacial  channel.  The  upper  Mus- 
kingum Valley  at  Coshocton  is  about  one  and  a  half  to  two 
nailes  wide  and  is  bounded  by  hills  with  a  slope  of  about  25 
degrees.  A  view  from  Reservoir  Hill  one  mile  east  of  the  city 
shows  at  a  glance  that  the  Tuscarawas  is  the  main  axis  of  drain- 
age and  that  the  Walhonding  is  a  tributary  which  enters  the 
broad  axial  valley  as  a  comparatively  narrow  one.  Well  bor- 
ings along  the  Muskingum  and  Tuscarawas  at  Canal  Dover  and 
other  points  show  a  drift  filling  of  150  to  200  feet.^  This  val- 
ley retains  its  general  form  and  width  as  it  passes  south. 

At  Dresden  the  Muskingum  River  leaves  the  broad  valley 
at  almost  a  right  angle  and  enters  a  very  much  narrower  one. 
Below  Dresden  at  Rock  Cut  and  at  Ellis  this  valley  is  very  nar- 
row and  is  bounded  by  precipitous  walls  of  Carboniferous  rock. 

At  Zanesville  the  valley  is  so  narrow  that  the  city  is  built 
upon  the  hills  on  each  side  and  the  river  runs  on  a  rocky  floor. 
The  valley  to  the  south  never  broadens  again  to  equal  that  of 
its  upper  portion,  its  average  width  being  about  one  quarter  of 
a  mile.     At  Duncans  Falls  the  river  is  on  a  rocky  floor.     At 
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Blue  Rock  the  valSey  becomes  a  veritable  goT^e  and  ii  i«  vid 
diflicuity  that  the  railroad  has  constructed  its  roadbeiL  Tboe 
are  many  characters  which  make  it  evident  that  an  did  col  oc- 
curis  at  this  f>oint. 

At  McConneKville  the  blufis  faring  the  river  ri>e  a'iT>cta 
vtrticaljy  3;o  itet,  1 104  feet  A.T.  The  ^-alley  is  about  ooe  qiiarter 
of  a  mi]e  ^idt  and  the  river  is  running  or.  a  reck  boiti?rn_  The 
river  here  is  onlv  6;  fee:  below  its  leve]  at  Cc^shc-n^r:  -ahSc  :i  is 
ni-ariv  100  feet  above  the  bottom  oi  the  we  I  ir.  lb*  srcSc^it  val- 
ley  a:  Hanover.  The  genera"  rock  suri^ce  2^  rtpresKitfi  by 
the  adjacent  table  Land^  is  at  leas:  4!!^:  ixrt*:  ab:v^  tb*  r:ck  n^^^r 
of  the  vaLIev  at  Coshocton. 

It  thus  becomes  evident  that  the  pr^^iadal  •irafrrii^'e  re*  the 
the  T'jvjarawas  and  upper  M'^skir^^ua  Tiras  nirc  soctrr  il-rc^  :3 
present  courv:  belo'A"  Dresden.  The  ract  that  the  general  rjck 
surface  of  the  country/  rises  as  we  pass  to  the  south  sh-r-siFS  that 
thi,s  dniina^/e  line  has  cut  its  way  into  this  piain  by  catting  cowa 
the  margin  of  a  ba>in. 

At  Dresden  the  hills  rise  300  feet  above  the  river  and  give 
a  beautiful  view  of  the  broad  vailcy  of  the  Muskingum  above 
thaf.  \}^}X\\*A\  'A  "Iv:  .M.-k-in-^'.rn  s^-  :v.i:-:'i  '-.r  ::.s  rcii  rarms  thji: 
it.:>  r':\jii\:i-:>f{\  ii,i..  '.-xl'.Tid':']  \'j  th':  v  ::•.!■:  ;*I-;-k:::^um.  ir.d  [13.5 
\*:(t  rii.;  •^■•;ii':r;il  but  <:rrori«:ou-  :rnj.'r\---:'. :i  :::.ic  :iie  valley  :t  the 
M'j  ^kiri-'ufri  Ha.^  <ji  '.iii-^  '::)r'.rt«i  1:1  ■:  r.n.--i  jiiancr-.-r  :hrouchi?ut 
It-.  •;iilir*:  Ujri^rh.  'I  Iv:  vif.->v  rV'jiii  tii^-^c  -.ini-j  :i:'.ls  shi.nvs  the 
f^ro.id  |>r'.vi;i(.«,il  :  lil'.y  pa.-^iri'^"  ■.■!!  :•.-  livj  vtj^t.  1  joiitinuation  of 
tliat  '^t  Ml':  Ml  ^kiir^'ifii.  :p^  !<:>-  "•.k.'w  :ti  ::-  Dr'-.ici  .icres  of  bottom 
land.  Ijtji  'WIT  io'ji-:*  in  ■. aiii  -"'a-  •'::•:  -:•.  .r  a  Inch  -h».^uld  occupy 
It.  I  li':r«:  :^  ^t:':u  '.'auiii;^  'H  ir-  in  *..:■_  •\v<t  rile  small  stream, 
•vV.il..ii'^in.u..i  ■.■■••-:,  'n  :h  i^iiir^.  i:::  ■  i;:Tit.nsi«.'iis  compared  to 
rill.  '.I'l'  ■  '■■',•  !■  ■-•li"  A  i?i;^^  jjj  :;i>  :rt.f.!<  to  the  west,  to  a 
niil':  i<  ■  ■■  •!  i- .-.i/'.  V -ijiir.;,  it  *'.irii>  -i^  .a-L-v  to  the  nurtii  and 
'■Ml'!  :i'.  :ii.!-.  I*"«:»!!".viiiu:  al'-ii;^'  :]:<_•  ;;:^.e  =>f  tile  P.  C.  &  St. 
;,  ■'  i.H'/ad  U)r  a  lew  in.ie^  ■.)i.y<.>i:i:  :ii«j  -a amp  M.  there  is  pre- 
(  ni.'jl  nuw  a  heavy  grade  and  then  a  -^'.'.ai  cut  into  the  heap  of 
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drift  deposit  already  referred  to.  This  cut  is  a  mile  or  so  in 
length  and  of  varying  depths  until  at  Hanover  the  railroad  again 
emerges  into  the  open  valley  which  continued  west  to  Newark. 

6.     The  Course  of  the  Preglacial  Muskingum. 

The  facts  already  given  indicate  that  preglacial  drainage  of 
the  upper  Muskingum  and  Tuscarawas  valleys,  with  a  depth  of 
I  SO  feet  below  the  present  streams,  was  through  the  preglacial 
Muskingum  channel  past  the  morainic  dam  at  Hanover,  which 
has  a  valley  depth  at  least  150  feet  below  the  Muskingum  at 
Dresden,  into  the  Licking  system  at  Newark,  with  a  valley 
depth  of  over  300  feet  below  the  present  river.  North  and 
west  from  Newark  the  valleys  are  all  rock  bound  and  the 
streams  rise  in  rocky  table  lands.  East,  the  present  Licking 
river  is  flowing  in  a  postglacial  channel.  South,  the  county  is  flat 
and  covered  with  a  lacustrine  deposit.  The  divide  between  the 
present  South  Fork  of  the  Licking  and  the  Scioto  basin  near 
the  Licking  Reservoir  is  about  150  feet  above  Newark  but  no 
rock  is  exposed  in  this  region.  The  line  of  rocky  hills  extends 
south  from  Newark  and  passes  east  of  the  Reservoir  and  then 
bends  west  towards  Lancaster. 

Gas  wells  at  Thurston  and  Basil  show  a  depth  of  drift  of 
over  335  feet.  This  would  make  the  rock  floor  in  this  direction 
at  least  300  feet  below  the  present  river  drainage  at  Newark  or 
584  feet  A.  T.  West  of  Thurston  extends  the  great  drift  plain 
of  the  Scioto  valley  and  no  rock  is  known  in  this  direction. 

This,  then,  must  be  considered  the  direction  of  outflow  for 
the  preglacial  basins  of  the  present  Licking  and  Muskingum 
rivers.  Beyond  Newark  this  old  valley  made  a  bend  to  the 
south  and  west  and  entered  the  Scioto  system  south  of  Colum- 
bus. 

7.     Probable  Causes  which  Produced  the  Changes  in  the 
Drainage  of  the  Muskingum  and  Licking  Rivers. 

In  order  to  find  any  satisfactory  explanation  for  the  com- 
plicated topography  of  the  Licking  and  Muskingum  basins  the 


wHtAt  SBOoession  of  events  accoinp&utyu^  tlic  ficst  JKliJUue 
final  recession  of  the  ice  sheet  of  the  Qaatemarf  most  be  takes 
into  die  account ;  not  only  the  general  and  widespread  resB&s 
of  gbcial  action  but  also  the  local  and  oitnor  eflfects  prodnced 
alof^  the  maiigin  and  under  local  portions  of.die  ke  lobes.  As 
regron  is  just  on  the  border  line  between  die  glacxated  and 

covered  portion  of  the  state  and  the  nongiadated  area  it 
would  be  expected  that  the  minutest  detail  of  glacsal  actum 
would  here  be  preserved  and  presented  to  the  best  advantage. 
As  ft  is  not  intended  in  this  paper  to  discuss  the  question  as  to 
the  particular  time  in  the  glacial  period  when  these  chai^;es  took 
place  no  attempt  is  made  to  distinguish  between  the  first  and 
Siecond  invasion  of  the  ice  sheet  or  to  correlate  in  any  way  the 
relations  of  the  drift  deposits  but  only  to  show  the  efiects  of  these 
dieposits  and  the  ice  sheet  itself  in  modifying  the  drains^  lines. 
As  our  invest^tions  began  with  the  study  of  the  Licking  Nar- 
rows we  will  first  ofler  an  explanation  for  that  particular 
f^tgion. 

During  the  maximum  period  of  ice  invasion  the  east- 
ern border  of  that  sheet  which  covered  central  and  western 
Ohio  presented  a  front  running  north  and  south  through  Knox, 
Licking  and  Perry  Counties  nearly  coincident  with  the  heavy 
dotted  line  on  Plate  III  which  represents  the  line  of  hills  bor- 
dering the  interior  drainage  basin.  This  same  range  of  hills  is 
shown  along  the  North  and  South  Forks  of  the  Licking  at  the 
left  hand  margin  of  Plate  IV.  It  is  evident  that  when  the  ice 
occupied  this  position  it  formed  a  very  effectual  dam  across  the 
preglacial  Muskinj^um  valley  at  Newark.  There  were  two 
streams  draining  into  this  valley  from  the  south,  one  along  the 
lower  course  of  the  Licking  below  Nashport  which  emptied  into 
the  Muskingum  throu<^h  the  gap  now  occupied  by  the  canal. 
The  other,  probably  a  much  larger  stream  and  one  which  reached 
fartlurr  to  the  south  entered  at  Dresden. 

When  the  valley  was  dammed  up  at  Newark  the  waters  of 
the  Muskingum,  which  was  greatly  increased    in  size  by  addi- 
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tions  to  its  upper  sources  with  probably  a  vast  river  from  the 
ice  sheet  itself,  found  an  outlet  to  the  south  through  the  gaps 
between  the  rocky  islands  represented  on  Plate  IV  down  the  re- 
versed lower  Licking  and  Muskingum.  As  the  valley  of  the 
Muskingum  was  larger  than  that  of  the  Licking  it  carried  the 
main  volume  of  the  stream  and  attained  the  greatest  depth. 
On  account  of  the  wall  of  drift  at  the  Hanover  dam,  D,  and  the 
stratified  deposit  filling  the  valley  it  has  been  suggested  that 
a  lobe  of  the  ice  extended  into  the  valley  to  this  point  and  the 
material  was  deposited  from  the  water  flowing  from  the  ice  and 
as  it  was  partially  back  water  it  formed  a  delta-like  deposit 
which  only  extended  to  the  marshy  area.  M,  back  of  this  dam. 
Where  there  was  a  current  between  the  gaps  this  deposit  was 
not  so  deep,  as  is  indicated  by  the  lighter  shaded  portion. 

As  already  stated  the  watershed  between  the  South  Fork 
of  the  Licking  and  the  Scioto  basin  which  extends  west  along 
the  county  line,  Plate  III,  is  composed  of  morainic  material. 
After  the  retreat  of  the  ice  the  Licking  basin  was  closed  and  as 
the  waters  rose  in  Lake  Licking  before  they  reached  the  level  of 
the  top  of  the  Reservoir  dam  or  of  the  Hanover  dam,  they 
reached  a  low  col  in  the  divide  a  little  south  of  Hanover.  The 
position  of  this  col  is  represented  by  the  present  Licking  Nar- 
rows. Its  exact  position  was  probably  at  the  point  represented 
by  c  at  the  extreme  left  of  Plates  I  and  II. 

On  each  side  of  this  low  divide  there  was  a  ravine  cut  into 
the  Waverly  conglomerate.  As  the  water  rose  over  the  divide 
and  began  to  cut  it  down,  the  gorge  produced  by  this  cutting 
to  the  west  of  the  point  c  conformed  exactly  to  the  pre-exist- 
ing ravine  running  in  that  direction  as  this  ravine  would  repre- 
sent continuously  the  lowest  point  in  the  divide ;  hence  we  find 
the  upper  part  of  the  present  gorge  showing  no  marked  changes 
in  its  position. 

The  ravine  on  the  down  slope  towards  the  east,  how- 
ever, whose  outline  is  represented  on  Plate  I  by  the  dotted  line 
and  on  Plate  II  by  the  crossed  line,  fared  quite  differently.     A 
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large  volume  of  water  suddenly  attempted  to  occupy  a  aoBall 
ravine.  The  result  was  that  the  first  curvature  was  greatly  ia- 
creased  and  a  great  undercut  made  at  X.  Deflected  from  this 
point  it  struck  the  opposite  or  left  bank  of  the  ravine  at  M  and 
as  it  cut  farther  back  into  the  great  curve  at  (X>  it  also  cut 
deeper  and  a  small  remnant  of  the  left  bank  of  the  ordinal  ra- 
vine was  left  at  M«  The  outline  of  this  channel  is  represented  by 
the  broken  line. 

After  making  the  curve  at  OO  where  considerable  un- 
dercutting is  also  shown,  the  waters  took  a  straight  shoot  south 
into  the  old  ravine  again.  At  the  south  end,  at  YY,  the  old  ra- 
vine, as  shown  by  the  dotted  lines,  made  another  sharp  curve 
similar  to  the  one  at  G,  and  passed  north  between  Sand  T  to  an- 
other curve  at  HH,  thus  making  the  next  loop  of  the  sigmoid 
which  passed  southeast  through  the  point  u.  Since  the  rush 
of  glacial  waters  was  not  able  to  make  the  short  turn  at  Y  Y  and 
since  the  original  surface  level  was  lower  than  at  H,  they  broke 
over  the  divide  and  made  a  new  cross  channel  tending  northeast 
in  the  direction  Z  u  and  choked  up  the  old  ravine  between  S 
and  T  with  sediment.  As  the  lower  level  was  reached  and  the 
velocity  checked  the  lower  courses  of  the  intersected  ravine 
were  filled  up  with  material  cut  from  the  gorge  above.  Evi- 
dence of  these  buried  channels  is  found  in  many  wells  in  the 
village  of  Toboso  just  south  of  the  river  dam  which  is  across 
the  present  river  at  F. 

There  yet  remains  the  great  question,  why  the  river  ever 
left  this  second  channel  which  it  had  cut  out  to  such  a  great 
depth  and  made  a  new  one  for  itself  straight  across  the  rocky 
barriers  at  gc,  HS,  and  KT.  If  these  were  at  the  ends  of  the 
loops  or  if  the  old  channel  was  anywhere  obstructed  with  drift 
the  explanation  would  be  more  simple.  As  it  is  there  seems  to 
be  but  one  solution  to  the  problem  to  suggest  and  we  believe 
the  facts  very  strongly  support  it.  This  region  is  just 
on  the  eastern  border  of  the  Scioto  lobe  of  the  ice  sheet. 
No  glacial  till  is  reported  south  or  east  of  this  point  in  Ohio. 
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Does  it  not  seem  reasonable  then  to  believe  that  the  great  ice 
front  or  a  local  spur  of  it  extended  to  this  point  and  presented 
a  front  along  a  line  represented  by  the  north  bank  of  the  river 
in  the  line  of  L,  m,  g,  n,  H,  K,  and  F,  and  remained  there 
long  enough  for  the  river  waters  deflected  at  X  to  strike  this  ice 
barrier  at  L,  m  and,  deflected  along  its  front  to  cut  through  the 
narrow  and  jointed  rocky  spurs  at  KT,  then  at  HS  and  last  at 
g  c?  If  this  is  true  it  will  serve  as  a  point  in  evidence  of  the 
probability  of  ice  dams  and  a  point  to  fix  a  limit  to  the  ice  sheet 
itself 

After  passing  this  gorge  the  Licking  waters  found  a  lower 
channel  along  their  present  course  than  through  the  canal  gap 
to  the  Muskingum  at  Dresden. 

8.     Relation  of  the  Preglacial   Muskingum  Drainage   to 
THE  Other  Drainage   Systems  of  the  State. 

The  recent  article  by  Prof  T.  C.  Chamberlin  and  F.  Lev- 
erett  on  **  Drainage  Features  of  the  Upper  Ohio  Basin."  Art. 
XXIV  in  the  April  issue  of  "The  American  Journal  of  Science/' 
presents  many  facts  which  have  a  much  wider  application  than 
the  immediate  territory  considered.  If  the  conclusions  reached 
in  that  paper  are  in  the  main  correct  and  accumulating  evidence 
seems  to  point  with  certain  finger  in  that  direction,  the  question 
naturally  arises  :  What  of  the  lower  Ohio  river  basin  ? 

If  the  waters  of  the  Allegheny  and  Monongahela,  with 
their  tributaries  should  be  subtracted  from  those  of  the  present 
Ohio  the  latter  would  be  reduced  to  about  half  its  present  volume. 
The  stream  would  then  be  small  in  comparison  with  the  size  of 
its  gorge. 

The  principal  tributaries  along  the  Ohio  State  boundary 
which  we  will  designate  as  the  middle  Ohio  basin  would  then  be 
the  Muskingum,  Hocking,  Scioto  and  Miami  on  the  north  and 
and  the  Kanawha,  Big  Sandy,  and  Licking  (Kentucky)  on  the 
south.  These  streams  represent  a  hydrographic  basin  but  a 
little  larger  than  that  of  the  upper  basin.      If  the  influence  of 
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the  ice  sheet  was  great  enough  to  defiect  the  drainage  to  the 
north  into  the  upper  basin  of  the  Ohio  and  cause  the  cutting 
down  of  the  cols  illustrated  in  the  article  referred  to,  while  the 
ice  itself  only  invaded  a  small  part  of  the  basin,  may  we  not 
look  for  some  similar  modifications  in  the  middle  or  Ohio  por- 
tion of  this  great  river  system  ? 

As  the  tributaries  of  the  Ohio  on  the  north  were  more  like- 
ly to  be  modified  by  the  ice  fnvasion,  these  will  be  considered  in 
their  order  below  the  col  at  New  Martinsville  which,  according 
to  Profs.  Chamberlin  and  Leverett  formed  the  preglacial  divide 
between  the  upper  and  middle  Ohio  basins. 

The  first  laige  tributary,  the  Muskingum,  as  has  already 
been  shown  certainly  did  not  discharge  its  waters  into  the  Ohio 
river  at  its  present  location.  The  sluggish  current  of  Willis 
Creek,  the  eastern  tributary  of  the  Muskingum  is  probably  due 
to  the  filling  up  of  the  valley  at  its  mouth.  It  is  probable  that 
the  present  lower  Muskingum  was  represented  in  preglacial  time 
by  a  stream  corresponding  in  the  direction  of  its  flow  to  this 
creek  and  was  appropriated  by  the  modified  glacial  and  pos^la- 
cial  systems. 

9.     The  Hocking  River  and  its  Tributaries. 

The  Hocking  river  has  its  rise  on  the  southern  border  por- 
tion of  the  great  drift  plain  of  the  Scioto  Valley,  but  instead  of 
delivering  its  waters  into  that  system  it  flows  to  the  southeast 
and  enters  the  hill  country  of  Fairfield  and  Hocking  counties  in 
a  narrow  gorge  somewhat  similar  to  that  of  the  Licking,  and 
continues  to  the  Ohio  in  a  narrow  valley  evidently  modified  by 
glacial  influences.  A  number  of  the  upper  tributaries  of 
the  Hocking  present  the  same  phenomena  of  narrow  rock 
gorges  where  they  leave  the  upper  drift  plain,  which  would  natur- 
ally drain  into  the  Scioto  system,  and  break  through  the  high 
divide  to  the  Ohio  river.  These  must  evidently  be  considered 
the  channels  of  glacial  rivers  from  the  Scioto  lobe  of  the  ice 
sheet 
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10.     The  Scioto  River  ;  Characters  of  its  Upper  and 

Lower  Portions. 

The  Scioto  river  rises  near  the  northern  watershed  of  the 
state  north  of  the  Bellefontaine  highland  in  Auglaize  county, 
flows  east  through  Hardin  into  Marion  county  and  then  turns 
south  through  Delaware,  Franklin,  Pickaway,  Ross,  Pike  and 
Scioto  counties.  The  basin  of  the  Scioto  is  generally  low  and 
comparatively  level.  ^  It  has  been  suggested  that  the  Ohio 
shales,  Plate  V,  No.  8,  are  much  softer  than  the  other  mem- 
bers of  the  Ohio  scale  and  that  they  have  let  down  under  the 
influence  of  disintegrating  and  eroding  agents  and  have  thus 
determined  the  lines  of  drainage  and  especially  that  of  the  Sci- 
oto system.  If  this  is  true  it  would  seem  as  though  it  ought  to 
hold  for  the  southern  part  of  the  state  as  well  as  the  northern 
and  middle  portions.  The  hills  of  the  western  portion  of  Ross, 
Pike,  and  Scioto  counties  rise  iioo  to  1200  feet  A.  T.,  while 
the  Scioto  river  leaves  the  limits  of  the  Ohio  shales  near  Chilli- 
cothe  and  enters  the  Waverly  formation,  Plate  V,  No.  9,  and 
follows  its  outcrop  to  the  Ohio  river,  while  the  Waverly  and 
the  outcrop  of  the  Berea  grit  has  been  considered  one  of  the 
most  resisting  series,  and  in  evidence  of  that  it  has  been  noted 
that  its  outcrop  has  determined  the  watershed  between  the  Mus- 
kingum and  Scioto  systems  and  is  represented  by  almost  a 
straight  north  and  south  line.  The  Scioto,  however,  as  stated, 
leaves  the  region  of  the  Ohio  shales  and  enters  that  of  the 
Waverly. 

The  number  of  large  streams,  notably  the  Whetstone, 
Alum  Creek,  Big  Walnut  and  Big  Darby,  which  flow  for  many 
miles  almost  parallel  to  the  Scioto  before  joining  it  and  all  ex- 
cept the  Big  Darby,  without  rocky  axes  separating  their  chan- 
nels, seems  to  indicate  that  their  courses  have  been   determined 


'The  watershed  separating  the  hydrographic  basins  of  the  southern  sys- 
tems of  the  state  are  represented  on  Plate  V  by  the  heavy  broken  lines. 
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by  Other  than  structural  factors.     Naturally  we  turn  to  the  great 
Scioto  lobe  of  the  ice  sheet  for  the  explanation. 

Considering  now  the  fact  that  the  whole  Muskingum  basin 
was,  previous  to  the  ice  age,  a  tributary  to  this  system,  or  rather 
that  the  upper  course  of  the  Scioto  must  be  counted  as  a  tribu- 
tary, for  the  Muskingum  basin  is  very  much  larger  than  the 
Scioto  basin  and  forms  the  principal  source  of  water  supply, 
the  lower  course  of  the  present  Scioto,  provided  it  was  the  out- 
let of  this  early  drainage,  should  have  a  valley  of  larger  size 
and  of  corresponding  form,  width  and  depth  to  that  of  its  upper 
portion ;  of  form  and  width  because  excavated  in  the  same 
rocks  and  almost  certainly  under  similar  conditions ;  of  greater 
depth  in  order  to  drain  the  basin ;  of  larger  size  because  the  val- 
ley should  increase  in  size  towards  its  mouth. 

At  Chillicothe  where  the  Scioto  makes  a  bend  to  the  east 
it  enters  the  Waverly  and  Carboniferous  hills  as  a  valley  about 
two  miles  wide  with  hills  rising  300  to  500  feet  on  each  side. 
This  valley  grows  narrower  to  the  south  until  at  County  Bridge 
it  is  about  one-eighth  of  a  mile  wide  with  high,  steep  faced 
rocky  hills  on  each  side.  In  many  places  the  side  hills  present 
vertical  cliffs.  At  Higby  the  valley  is  again  very  narrow,  and 
also  at  Piketon  where  the  Scioto  Valley  R.  R.  is  cut  from  the 
rocky  bank  next  the  river  and  the  river  is  at  least  for  part  of  its 
width  running  on  rock  bottom.  South  to  the  Ohio  at  Ports- 
mouth the  average  width  of  the  Scioto  valley  is  about  one  half 
mile,  presenting  broad  and  open  places  where  it  receives  tribu- 
taries of  greater  or  less  size  and  then  narrowing  again.  Thus 
making  it  very  evident  that  there  is  a  great  disproportion  be- 
tween the  size  of  the  valley  and  the  stream  occupying  it.  Un- 
like the  disproportion  referred  to  in  the  valley  at  Frazersburg 
where  the  small  Wakalomaka  creek  occupies  the  old  Musking- 
um valley,  here  the  river  is  too  large  for  the  valley  and  the  evi- 
dence is  all  against  this  being  the  prcglacial  outlet  of  the  great 
interior  basin  of  the  Muskingum  and  Scioto.  Here  also  as  in 
case  of  the  Muskingum  and  Hocking  the  general  surface  of  the 
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country,  probably  representing  the  slope  of  the  elevated  Creta- 
ceous base  level,  rises  as  we  pass  to  the  south  and  the  Scioto  is 

• 

flowing  in  the  direction  opposite  to  that  of  the  general  slope. 

II.     The  Miami    Drainage    Channels  and  the  Character 

OF  the  Topography  of  that  Region. 

The  Great  Miami  as  has  been  shown  by  Dr.  Orton  and 
others  is  flowing  in  a  postglacial  channel.  The  Little  Miami 
presents  another  example  of  a  small  stream  occupying  a  large 
valley.  From  Dr.  Orton  *s  work  it  would  appear  that  this  was 
the  preglacial  valley  of  the  Mad  river  which  has  its  rise  in  the 
Bellefontaine  high  land  and  is  now  deflected  into  the  Great  Mi- 
ami. Mill  creek  also  occupies  an  old  channel.  The  exact  cor- 
relation of  these  old  channels  in  the  neighborhood  of  Cincinnati 
is  not  satisfactorily  determined.  This  much  is  evident,  that 
the  valley  of  the  Little  Miami  presents  the  characteristics  of  the 
oldest  of  all  the  channels  and  if  the  drainage  of  the  interior 
basin  reached  the  Ohio  river  in  this  vicinity  it  must  have  been 
along  this  line.  If  the  test  of  size  and  form  is  applied  to  this 
channel  it  does  not  seem  to  be  a  fit  outlet  to  such  a  great  basin 
and  other  facts  are  also  opposed  to  such  a  course. 

From  the  Ohio  river  at  Portsmouth,  Plate  V,  the  water- 
shed between  the  Scioto  basin  and  the  drainage  systems  of  the 
western  portion  of  the  state,  runs  west  parallel  to  the  Ohio  into 
Adams  County,  then  north  between  Pike  and  Highland,  west 
through  Highland  to  near  Hillsboro,  H,  then  almost  due  north 
to  the  Bellefontaine  highlands,  B.  As  far  as  has  been  determined 
this  watershed  presents  an  unkroken  rocky  axis  from  Ports- 
mouth to  a  point  between  Springfield  and  London.  From  this 
point  north  to  the  rock  elevation  at  Bellefontaine  the  drift  cov- 
ers the  rocky  floor  for  many  miles.  It  becomes  evident,  then, 
that  the  line  of  preglacial  drainage  which  will  be  called  pregla- 
cial Muskingum  drainage  must  have  been  deflected  to  the  north- 
west at  least  as  far  as  Springfield.  The  country  traversed  by 
this  supposed  channel  is  buried  with  drift  in  most  places   to  an 
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unknown  depth,  and  presents  a  great  level  drift  plain.  Rock 
is  not  exposed  at  any  point  a|ong  this  line.  At  London,  L, 
the  drift  is  at  Ica'it  250  feet  deep,  making  the  rock  floor  there 
about  700  feet  A.  T.;  at  Urbana  about  870  feet  A.  T. 

The  great  valley  of  the  Mad  riverat  Urbana  has  been  described 
by  Prof.  Moses' as  a  great  basin.      It  is  apparently  rock  bound  on 
south  and  north  and  drift  bound  east  and  west.     The  drift  to 
west  is  piled  up  to  a  great  depth,  being  probably  the  deepest 
in  the  world.     A  gas  well  at  St.  Paris,  Champaign  County, 
iietrated  530  feet  of  drift.'     This  did  not  reveal  the  rock  floor 
hat  it  is  not  known  how  much  deeper  the  filling  extends  but 
would    show   that   it  is    certainly  not  more   than  650  feet 
r.  or  210  feet  above  the  Ohio  at  Cincinnati  while  the  pres- 
ni    Mad  River  at  Urbana    is  abont    lOOO   feet   A.  T.    and  has 
560  feet  fall  to  the  Ohio. 
Neglecting  the  drift  then,  the   general  rock  surface  of  the 
mtry     rises    towards    the    south    onto    the    tablelands    of 
nilton   County  to  an    elevation  of  about    1000  feet    A.  T. 
would   give  a  fall  of  at  least  350  feet  from   the  tablelands 
»t   Lincinnati  to  the  rock  floor  at  Si.  Paris,   thus  showing  that 
all  the  Miami  drainage  is,  like  the  other  rivers  of  southern  Ohio 
already  referred  to,  up  the  general  slope   of  the   rock  surface. 
This  could  be  accomplished   by  a  gradual  rise  of  the  land  at  the 
mouth  equal  to  the  rate  of  river  erosion  or  by  cutting  down  the 
margin  of  a  basin.     We  have  no  evidence  of  such  an  uplift  at  this 
time  hence  we  conclude  that  it  was  due  to  the  latter  cause.     But 
however  that  may  be,  there  appears  to   be  no  evidence  of  a  val- 
ley of  the   size  and  form  and  depth   required  to  carry  the  pre- 
glacial  Muskingum  drainage  into   the  Ohio  river  at  any  point  at 
or  above  Cincinnati. 

12.      Evidence  of  a  Buried  Channel  to  the  North  West. 
Gas  wells  which  penetrate  the  drift  to  the  west  and  north- 

'Praceedings  of  the  Central  Ohio  ScientLUc  AssociatioD  Vol.  I,  Pt.  1. 

'Ohio  Geologicil  Survey  Vol.  VI,  Page  2j6. 
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west  of  the  St.  Paris  channel  reveal  the  fact  that  the  rock  floor 
in  this  direction  is  very  low  and  as  stated  by  Dr.  Orton,  **  It  is 
obvious  that  there  are  possibilities  of  broad  and  deep  contin- 
uous waterways  throughout  this  region.*'^  This  line  of  evidence 
would  indicate  that  the  preglacial  Muskingum  drainage  found  its 
outlet  from  the  state  through  Auglaize  and  Mercer  counties 
into  Indiana.  Many  wells  in  the  latter  state  give  evidence  of 
the  continued  low  level  of  the  rock  floor  in  that  direction. 

13.     The  Southern  Tributaries  of  the  Ohio  River. 

The  rivers  which  enter  the  Ohio  from  the  south  within  the 
limits  under  consideration  all  flow  from  their  mountain  sources 
in  a  direction  corresponding  to  the  general  slope  of  the  elevated 
Cretaceous  base  level  and  they  seem  to  have  taken  those  courses 
in  consequence  of  the  slope  given  by  the  Tertiary  uplift  entirely 
independent  of  the  underlying  rock  structure.  As  they  ap- 
proach the  Ohio  their  present  channels  are  deep  precipitous 
gorges  cut  out  of  the  tableland  down  to  the  level  of  the  Ohio 
river. 

14.     Character  of  the  Ohio  River  Gorge. 

It  has  been  suggested  by  many  writers  that  the  gorge  of 
the  Ohio  in  itself  presents  many  characters  which  would  indi- 
cate its  recent  age.  Its  precipitous  walls  of  limestone,  shales 
and  sandstones  testify  to  the  fact  that  they  have  not  been  ex- 
posed to  the  action  of  disintegrating  forces  for  any  great  length 
of  time.  The  overhanging  cliffs  opposite  Portsmouth  in  the 
Waverly  freestone  and  shales  resemble  in  no  way  the  old  valley 
forms  of  the  central  district.  The  limestone  cliffs  around  and 
below  Cincinnati  on  both  sides  of  the  river  are  not  especially 
resisting  to  disintegrating  forces  but  rather  manifest  opposite 
characteristics  and  yet  the  upper  angles  of  these  cliffs  have  not 
rounded  to  any  considerable  degree.  This  portion  of  the  gorge 
from  Cincinnati  to  the  mouth  of  the  Great    Miami  is  postgla- 


*Ohio  Geological  Survey.     Vol.  VI,  Page  776. 
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cial  as  is  shown  by  the  work  of  Prof.  J,  F.  James,  but  it  does  not 
present  characters  different  from  many  other  portions  of  the  Ohio 
gorge.  Again  it  is  evident  from  a  study  of  the  great  uplifted 
Tertiary  peneplane  that  its  general  slope  is  to  the  northwest  and 
that  it  extends  beyond  the  present  position  of  the  Ohio  river. 
To  put  it  in  another  way  the  Ohio  river  has  cut  out  its  channel 
across  this  side  hill. 

15.     Conclusions  and  Theoretical  Considerations. 

In  conclusion  the  following  suggestions  are  offered  as  ex- 
pressing the  probable  condition  of  the  preglacial  drainage  of  the 
upper  eastern  portion  of  the  Mississippi  basin.  The  attempt 
has  been  made  on  Plate  V  to  partially  represent  by  the  red  lines 
the  facts  as  worked  out  for  the  central  Ohio  r^on  and  the 
course  of  the  preglacial  Muskingum.  The  upper  Ohio  basin  is 
also  shown  as  given  by  Profs.  Chamberlin  and  Leverett.  The 
question  marks  indicate  doubtful  and  unexamined  regions  and 
mere  suggestions  are  there  offered.  An  exact  register  is  not 
attempted  but  only  the  principal  drainage  lines  are  indicated. 

If  the  considerations  of  L.  G.  Westgate*  are  correct,  that 
the  post-carboniferous  drainage  developed  an  axis,  as  he  thinks, 
in  the  direction  of  the  present  Ohio  between  the  up- 
lifted area  and  the  northern  crystallines  which  was  retained 
throughout  the  Cretaceous  and  Tertiary  cycles,  that  axis  of  drain- 
age must  be  looked  for  along  the  line  of  the  axis  of  Lake  Erie 
and  the  deeply  buried  Maumee  channel.  The  upper  drainage 
of  the  present  Ohio  basin  was  to  the  north  into  this  Tertiary 
Ohio  river  as  described  by  Profs.  Chamberlin  and  Leverett.  An- 
other line  of  drainage  was  represented  by  the  Tuscarawas — 
Muskingum  through  its  preglacial  channel  past  Newark  bending 
slightly  to  the  south  below  Columbus  then  to  the  north  in  the 
vicinity  of  London  and  Urbana,  east  of  Sidney,  then  west  into 
Indiana  to  join  the  main  axis  which  was  flowing  south  west  into 
the  Mississippi. 


^American  Geologist.  Vol.  XI,  Page  245. 
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This  preglacial  Muskingum  drainage  received  a  tributary 
from  the  south  along  the  line  of  the  lower  postglacial  Muskin- 
gum gorge  comprising  probably  the  waters  of  the  Little  Kanah- 
wa  region  or  possibly  the  latter  may  have  continued  up  the 
valley  of  the  Hocking. 

Another  tributary  entered  from  the  south  along  the  lower 
Scioto,  a  continuation  of  the  Big  Sandy.  The  present  Ohio  ap- 
propriated a  part  of  this  stream  from  the  point  of  the  Ohio  at 
South  Point  to  Portsmouth.  Possibly  another  tributary  en- 
tered from  the  Miami  region  made  up  from  the  present  Licking 
of  Kentucky  and  a  small  stream  represented  in  position  by  a 
part  of  the  Ohio  above  Cincinnati  or  possibly  this  drainage  set 
farther  to  the  west  and  did  not  enter  the  preglacial  Muskingum. 
How  much  further  down  the  Ohio  this  plan  of  northern  drain- 
age can  be  applied  is  not  known.  The  upper  eastern  Mississippi 
basin  then  before  the  ice  invasion  consisted  of  a  great  river  sys- 
tem with  its  axis  corresponding  in  general  with  the  axis  of  Lakes 
Erie  and  Ontario.  It  received  a  great  tributary  from  the  south, 
the  preglacial  Muskingum  and  one  from  the  north  through  Lake 
Huron.  Both  of  which  would  form  a  gradually  converging  sys- 
tem to  the  axial  valley. 

If  we  were  to  speculate  on  the  action  of  the  ice  sheet  in 
reconstructing  this  preglacial  drainage  into  that  of  the  present, 
in  a  few  words  it  would  be  about  as  follows.  The  great  lobes 
of  the  glacier  conformed  largely  to  the  great  axes  of  drainage, 
one  along  the  axis  of  Lake  Huron,  another  along  that  of  Lake 
Erie.  As  the  latter  advanced  with  its  load  of  drift  which  it  was 
continuously  depositing  in  front  of  itself  it  filled  up  its  own 
drainage  line  with  the  accumulations  represented  inj  Indiana,  and 
also  blocked  the  outlet  of  the  preglacial  Muskingum  so  that  the 
waters  were  backed  up  until  they  crossed  a  col  to  the  south  in 
the  vicinty  of  Cincinnati  or  possibly  at  Hamilton.  Finally  a 
great  arm  of  ice  extended  south  into  the  Miami  and  Scioto  lobes 
which  produced  respectively  the  great  St.  Paris  accumulation 
west  of  the  Mad  river  Urbana  basin  and  the  other  the  drift  wall 
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to  the  east  of  this  basin.  The  Scioto  lobe  found  the  Ohio 
shales  of  the  northern  watershed  a  rock  easy  to  erode  and  so 
a  great  low  place  was  ground  out  of  the  watershed  between  the 
preglacial  Muskingum  and  the  main  drainage  axis  to  the  north, 
in  the  region  of  Marion  county.  This  material  was  carried  to 
the  south  and  filled  up  to  its  present  level  the  great  valley  of  the 
preglacial  Muskingum.  Its  southward  movement  was  checked 
by  the  high  hills  of  the  southern  bank  of  this  valley,  only  the 
low  outliers  being  covered  with  drift  and  buried  out  of  sight. 
To  the  west  the  ice  extended  somewhat  over  these  hills  and 
crossed  the  present  Ohio  above  Cincinnati  causing  the  deflection 
and  the  cutting  of  the  new  gorge  below  the  city  which  was  also 
subsequently  invaded.  The  Scioto  lobe  on  its  eastern  margin 
heaped  up  the  drift  on  which  the  Licking  reservoir  is  located 
and  thus  again  dammed  the  old  Muskingum  channel.  Its  last 
lateral  and  eastern  expression  is  found  in  the  Hanover  dam. 

While  the  ice  stood  at  its  maximum  great  rivers  of  glacial 
waters  were  poured  off  of  the  ice  sheet,  which  backed  the 
waters  up  in  all  the  southern  tributaries  of  the  preglacial  Mus- 
kingum, and  the  great  waters  set  to  the  west  cutting  down  one 
after  another  of  the  cols  separating  these  southern  basins,  and  the 
positions  of  the  lowest  gaps  were  probably  represented  by 
nearly  the  present  position  of  the  Ohio  river.  As  these  were 
cut  through  and  the  Ohio  developed  in  this  region,  the  same 
thing  was  happening  in  its  upper  basin.  As  the  channel  deep- 
ened great  rivers  from  the  melting  ice  developed  the  channels  of 
the  present  Muskingum,  Hocking,  Scioto  and  the  numerous 
channels  in  the  Miami  region  by  reversed  currents.  After  the 
retreat  of  the  ice  these  channels  were* cut  of  sufficient  depth  and 
the  dams  at  Hanover,  the  Licking  Reservoir,  Urbana  and 
St.  Paris  were  of  sufficient  height  so  that  there  could  be  no  re- 
turn to  the  preglacial  systems.  The  drift  accumulations  were 
so  great  in  the  main  axial  valleys  that  with  the  probable  as- 
sistance of  some  differential  movements  the  whole  upper  drain- 
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age  of  what  I  have  termed  the  Tertiary  Ohio  river  was  deflected 
to  the  east  and  the  St.  Lawrence  system  developed. 

We  can  not  close  without  noting  the  relation  of  the  restored 
drainage  of  Ohio  to  the  underlying  rock  structure.  It  becomes 
very  apparent  that  the  present  correspondence  between  the  drain- 
age lines  of  Ohio  and  the  strike  of  the  strata  is  not  related  as 
cause  and  effect.  Such  impressions  have  been  gained  by  a 
study  of  the  geological  map  but  the  field  observations  do  not 
sustain  such  an  opinion.  A  glance  at  Plate  V  will  show  that 
the  preglacial  drainage  is  almost  directly  across  the  strike  line. 
In  fact  if  we  do  not  consider  this  restored  drainage  the  position  of 
the  present  Ohio  river  is  evidently  across  the  strike  and  the  case, 
already  noted  of  the  Scioto  passing  from  the  Ohio  shales  into 
the  Waverly  at  Chillicothe  makes  us  believe  that  monoclinal  val- 
leys are  foreign  to  this  region  and  that  differential  movements 
have  determined  the  great  drainage  systems  which  have  subse- 
quently been  modified  by  glacial  action. 

The  present  condition  of  our  investigations  leaves  many 
questions  to  be  answered  for  which  further  field  work  must 
be  done.  This  article  is  only  offered  as  a  beginning  in  the 
work. 
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DESCRIPTION  OF  PLATES. 
Plate  I. 


Map  of  Ihc  Licking  Narrows.  The  he»Ty  shided  lines  indtcale  the  esoarp- 
mcDl  oalcrop  nf  the  Wavcily  or  Logan  conglotnetBle.  The  dolled  lines  indi- 
CBte  the  course  of  the  pregladal  laiinr.  The  heaTj  broken  line  shoirs  ihe 
course  of  the  glacial  gorge.  The  shaded  ponions  represent  the  present  riier 
channel  and  adjacent  ponds.  The  figures  on  the  contour  linel  indicate  the  ele- 
vatioQ  in  feet  above  the  tiver. 

Plate  H. 
PrescDts  five  sections  taken  in  the  region  of  the   Licking   Narrows  along 
the  lines  indicated  on  the  map,  Plate  I,  and  in  the  same  relative  positions,  thns 
making  it  possible  to  indicate  the  lines  of  the  old  and  new  channels. 
Plate  IH. 
Map  of  the  Licking  and  portions  of  the  Muskingum  and  Scioto  drainage. 
The  dolled  area  represents  the  drift  covered  district.     The  bcavj  broken   lines 
indicate  the  line!>  of  ro<lty  hills  and  valley  widths. 

Wakalcimaka  creek  should  read  Wakalomaka  creek. 

Plate  IV. 
Ma^  of  portions  of  the  Licking  and  Musbicgum  rivers  in  Licking  and  Mus- 
ingum  counties.     The  doited  portions  represent  Ihe  drift,    D,  Morainic  dam, 
V,  well,  Ml  low  marshy  land.     The  heavy  broken  )ine  represents  the   position 
of  the  rocky  hills  and  valley  widths. 

Wakalomaka  creek  should  read  Wakalomaka  creek. 

Pi  ATE  V. 
Map  of  Ohio  and  surrounding  region  representing  in  black  the  political 
boundaries  and  present  river  courses,  also  the  geological  scale.  The 
heavy  dotted  lines  indicate  the  positions  of  the  present  watersheds.  The  esti- 
mated preglacial  drainage  is  indicated  in  red.  The  question  marks  indicate 
that  the  region  has  not  been  investigated  by  the  author  with  sufficient  tbor. 
ougbness  to  enable  him  to  speak  positively. 

Plate  A  (VI}. 
The  right  hand  figure  shows  the  Phallus.  The  left  hand  figure  is  a  vertical 
mediansection  of  the  same.  A.  Pileus  It.  Indusium  or  Veil.  C.  Stipe.  D. 
Volva.  E.  Mycelium,  K,  Inner  wall  of  Volva.  G.  Outer  wall  of  Volva.  H. 
Cup  or  support  of  the  Stipe.  This  plate  is  reproduced  from  a  photograph  by 
the  author,  by  the  Albertype  Co.,  of  New  York. 

Plate  VII,  (See  pages  25-26). 
Plate  VIII   (See  page  26). 
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I. 

THE  PALAEOZOIC  FORMATION. 
W.  f .  -Cooper. 

No  subject  open  to  our  investigation  is  more  interesting  or  eco- 
nomical than  that  department  of  inorganic  geology  embraced  under 
its  stratigraphical  relations.  The  conditions  attending  the  origin  and 
deposition  of  the  earth's  crust  are  at  the  basis  of  our  existence  in  a 
certain  sense  ;  that  is  leaving  out  the  ethical  element  which  it  is  hoped 
one  may  consider  as  the  pre-existing  state  necessary  for  such  physical 
operations  as  should  best  fit  man  for  his  abode  throughout  his  entire 
cycle  of  life. 

Whatever  may  be  the  relations  sustained  by  our  planet  with  the 
rest  of  the  solar  system,  through  the  so-called  nebular  hypothesis;  it 
is  suggestive  to  follow  out  the  comparisons  of  W.  Prinz  published  in  the 
Annuaire  de  V  Obscrvatoire  Royal  de  BruxeUes  for  1891,  in  which  the 
great  continental  torsions  of  the  western  coasts  of  America,  Europe 
and  Alrica,  western  Siberia  through  the  corresponding  coast  line  of 
Australia,  together  with  a  fourth  supposed  by  him  to  be  indicated  by 
the  great  chain  of  islands  to  which  the  Marshall  group  belongs ;  has 
been  thought  to  be  analagous  with  similar  oblique  lines  observed  on 
Mars,  and  less  distinctly  on  Venus  and  Jupiter. 

The  similarities  afforded  by  each  of  the  three  great  continental 
systems  is  suggestive  as  bearing  upon  the  similar  primary  condition 
attending  their  origin  and  fundamental  development.  We  have  coun- 
terparts in  the  respective  irregular  triangular  outlines  of  North  Amer- 
ica, Europe,  and  Asia,  in  connection  with  the  formation  of  South 
America,  Africa,  and  Australia,  all  with  a  more  or  less  triangular  de- 
velopment, and  with  the  apex  of  the  triangle  pointing  southward. 
Similarly  as  the  outlines  become  less  triangular  and  larger  from  west 
to  east,  we  have  regularly  separating  bodies  of  water  also  increasing 
in  size,  and  represented  by  the  Gulf  of  Mexico,  Mediterranean,  and 
the  Indian  Ocean.  The  existence  of  greater  depths  in  the  western 
Atlantic  and  Pacific,  in  connection  with  corresponding  altitudes  on 
both  of  their  immediate  shore  lines,  may  indicate  a  great  law  of  strati, 
graphic   equivalence  or  equilibrium,  through  which  as   we  already 
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know,  great  accumulations  result  in  areas  of  elevation,  while  vice-versa, 
lesser  deposits  might  be  held  as  forming  the  lowest  depths.  James 
D.  Dana  has  attributed  the  zigzag  arrangement  of  continents  to  tor- 
sion with  the  maximum  torsion  represented  by  a  belt  of  volcanoes, 
and  the  earth's  feature-lines  as  consequences  in  part  of  the  pressure  or 
tension  attending  torsion. 

In  our  own  country  it  can  be  readily  shown  that  the  North  Amer- 
•  ican  continent  had  attained  the  outlines  of  its  present  form  at  the  close 
of  the  Archaean  age,  subsequently  developing  southward  into  the 
Appalachian  axis ;  that  westward  from  there  the  surface  deposits 
prove  that  it  was  coexistent  with  Carboniferous  time,  while  west  of  a 
line  drawn  from  the  eastern  longitude  of  Dakota  the  great  Mesozoic 
and  Tertiary  deposits  took  place,  the  great  climax  of  physical  activ- 
ity resulting  in  the  evolution  of  the  Mesozoic  age,  together  with  lesser 
resultant  sections  at  the  close  of  the  Tertiary,  or  during  a  period  very 
nearly  contemporaneous  with  the  Glacial  epoch.  Coexistent  with 
this,  it  should  also  be  observed  that  deposition  took  place  from  the 
north  to  the  south,  leaving  the  southern  stales  adjacent  to  the  Atlan- 
tic, Gulf  of  Mexico,  and  the  Rio  Grande  of  Tertiary  and  other  later 
formations.  We  have  attempted  to  show  in  a  very  general  way  the 
course  of  development  among  the  sedimentary  rocks,  and  it  is  thought, 
that  as  the  general  development  has  been  westward,  so  we  may  be  able 
to  indicate  the  origin  more  exactly  of  portions  of  the  Palaeozoic  strata 
from  sources  eastward  of  their  main  deposition. 

Any  consideration  of  the  origin  of  the  later  fragmentary  rocks, 
involves  not  only  an  account  of  the  adjacent  land  areas,  but  also  the 
agencies  by  which  they  might  be  removed.  The  argument  of  Mr. 
Bull  that  the  denuding  action  of  tides  must  have  been  much  greater 
among  the  rocks  under  discussion,  cannot  apparently  find  any  very 
strong  substantiation  in  nature,  either  from  an  organic  or  physical  ba- 
sis. Mr.  Bull  supposes  that  on  account  of  the  greater  proximity  of 
the  moon  at  this  time,  that  the  action  of  tides  would  be  greatly  in- 
creased, causing  material  to  be  eroded  and  deposited  in  a  manner  al- 
most inconceivable  at  the  present.  There  are  three  objections  to  this 
theory  :  Primarily,  that  the  nebular  hypothesis  of  Laplace  involves  the 
fundamental  idea  that  heat  is  evolved  as  a  result  of  contraction,  not 
taking  into  account  that  the  intense  heat  of  the  sun  would  be  more 
apt  to  cause  an  expansion  instead  of  contraction  along  its  diameter, 
according  to  all  the  known  laws  of  Physics,  while  this   involves  indi- 


OF   DENISON   UNIVERSITY.  3 

rectly  the  relation  of  our  satellite  to  the  earth,  and  it  to  the  sun. 
There  is  moreover,  no  physical  action  apparent,  with  the  exception 
of  some  cases  which  will  be  observed,  which  would  denote  any  vio- 
lent physical  force.  Most  of  the  strata  of  the  Palaoezoic  and  Meso- 
zoic  were  deposited  during  periods  when  life  was  very  abundant,  and 
its  manner  of  preservation  and  more  particularly  of  deposition  show 
that  the  conditions  were  very  quiet,  and  probably  of  long  duration. 
In  this  connection  it  might  also  be  well  to  remark  that  the  very  nearly 
equible  temperature  of  the  globe  which  allowed  the  same  animals  and 
plants  to  flourish  on  the  equator  and  the  Arctic  zone  at  the  same  time, 
even  as  late  as  the  Tertiary  period,  would  also  prevent  the  formation 
of  oceanic  currents  on  a  magnitude  equal  to  the  present  streams, 
but  then  as  at  present,  winds  acted  in  promoting  such  agencies. 
Another  agent  which  has  suggested  itself  is  earthquake  waves 
originating  beneath  the  ocean.  We  know  that  the  transporting  power 
of  water  varies  as  the  sixth  power  of  the  velocity,  consequently  if 
the  velocity  be  increased  ten  times,  the  transporting  power  is  in- 
creased 1,000,000  times.  It  has  also  been  ascertained  that  water 
moving  at  the  rate  of  three  feet  per  second  will  carry  angular  stones 
the  size  of  a  hen's  egg.  What  would  be  the  result  then  of  a  wave 
300  miles  in  diameter,  and  sixty  feet  high,  moving  at  the  rate  of  370 
miles  per  hour  m  its  erosive  action  upon  the  adjacent  coasts?  One  can 
readily  conceive  that  it  would  be  possible  to  carry  boulders  two  feet 
in  diameter  a  considerable  distance,  while  the  beds  of  conglomerates 
which  exist  in  Scotland  could  be  produced  by  this  agency  instead 
of  the  direct  intervention  of  glacial  action  as  Croll  has  supposed. 
We  have  good  reason  to  believe  that  earthquake  action  was  as  fre- 
quent and  extensive  in  the  times  under  consideration  as  at  present, 
and  the  great  sea-wave  just  described,  which  took  place  during  the 
South  American  earthquake  in  1868,  would  probable  be  surpassed 
by  those  of  previous  epochs.  Rivers  also  operated  to  a  large  extent, 
especially  during  the  lower  Carboniferous. 

Among  the  elements  necessary  to  the  formation  of  sandstones, 
and  as  we  shall  also  consider  more  particularly  of  conglomerates,  are 
primarily  the  elevation  of  land  areas  above  water  as  the  Archaean  rocks 
of  Canada  at  the  beginning  of  the  Palaeozoic  age,  with  other  narrow 
ranges  running  southwestward  parallel  with  the  Atlantic,  and  still 
additional  areas  now  represented  by  the  Cordilleras.  We  have  also 
to  take  into  account  that  the  amount  of  carbon  dioxide  in  the  atmos- 
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phere  during  early  geological  ages,  exerted  in  connection  with  water 
a  much  more  powerful  and  quickening  effect  in  atmospheric  and  at- 
mospheric-aqueous action,  which  must  have  greatly  hastened  the  denud- 
ing action  during  Silurian,  Devonian,  and  early  Carboniferous  ages,  at 
the  same  time  changing  the  chemical  arrangement  and  physical  form 
of  the  rocks.  The  lowest  orders  of  plant  and  animal  life  also  fur- 
nished contributions,  which  taken  in  connection  with  the  large 
amount  of  organic  material  represented  in  some  limestone  formations, 
as  for  instance  the  Hudson  group  at  Cincinnati  Ohio,  and  the  carbon- 
aceous elements  of  many  of  the  black  shales  constituting  the  Devo- 
nian and  the  relatively  thin,  but  very  important  coal  seams,  clearly 
indicate  the  manifold  operations  of  organic  existence,  as  well  as  the- 
inorganic.  In  addition  to  this,  we  have  a  counterpart  to  the  forma- 
tion of  coral  reefs  at  the  present,  duplicated  to  an  unusual  extent  dur- 
ing the  Niagara  and  lower  Devonian,  giving  rise  for  example  at  Louis- 
ville, Ky.,  to  a  barrier  which  causes  the  falls  of  the  Ohio. 

An  element  involving  both  physical  and  organic  connection  is 
also  paraimount,  as  furnishing  an  index  as  to  the  position  occupied  by 
the  Atlantic  ocean.  It  seems  quite  apparent  that  since  areas  on  both 
sides  of  its  present  basin  have  similarly  equivalent,  recurring  faunas, 
often  quite  restricted  as  in  the  Cuboids  zone,  that  it  was  influenced  by 
physical  environments  which  may  have  also  operated  in  producing 
sediments  for  the  adjacent  coasts,  but  of  this  nothing  can  be  said  with 
certainty.  Recent  surveys  have  determined  the  position  of  three  sub- 
merged mountain  ranges  running  north  and  south  in  its  central  basin. 
It  is  certain  that  at  least  portions  of  the  Mediterranean  have  been 
eroded  to  an  enormous  extent,  producing  material  for  the  adjacent 
coasts.  Before  attempting  to  trace  the  origin  of  some  of  the  sedimen- 
tary rocks  subsequent  to  the  Cambrian  it  will  be  necessary  to  deter- 
mine the  land  areas  existing  in  Ohio.  That  the  Cincinnati  geanticine 
existed  at  the  close  of  the  lower  Silurian,  forming  an  island  in  south- 
western Ohio  and  the  adjacent  parts  of  Indiana  and  Kentucky,  is 
indicated  by  the  absence  of  upper  Silurian  and  lower  Devonian  over 
that  area,  these  formations  being  deposited  on  its  margins  northward. 
In  Tennessee  a  hiatus  is  revealed  on  account  of  the  Devonian  black 
slate  resting  directly  on  Lower  Silurian  beds,  clearly  indicating  the 
land  ares  during  the  upper  Silurian  and  part  of  the  Devonian.  This 
land  area  had  a  great  influence  in  building  up  the  subsequent  Palae- 
ozoic rocks,  as  we  shall  see  further  on. 
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The  fluctuations  and  arrangement  accompaning  the  formation 
of  the  lower  Helderberg  strata  in  eastern  New  York,  show  that  the 
upward  movement  begun  there  at  the  close  of  the  Cambrian  period, 
still  further  progressed  after  the  deposition  of  the  Hudson  group, 
throwing  the  rocks  of  that  formation  above  the  level  of  the  ocean  into 
anticlinal  and  synclinal  folds  east  of  the  Hudson,  while  decreasing  in 
intensity  westward.  The  Hudson  formation  may  have  furnished  sed- 
iment from  which  the  Oneida  comglomerate  was  in  part  derived,  but 
it  is  apparent  that  the  later  beds  of  the  Niagara  period  had  a  connect- 
ion with  the  vastly  thicker  formation  in  Canada  through  a  channel 
possibly  leading  northeastward  from  western  New  York.  With  only 
a  thickness  of  300  to  400  feet  in  Ontario,  increasing  to  1,300  feet  in 
Nova  Scotia,  it  seems  possible  that  the  sediment  was  derived  from  re- 
gions north  or  northeast  of  New  England,  while  the  intimate  relation 
of  its  fauna  to  that  of  England  point  to  a  very  close  biological  relation- 
ship between  the  two  areas,  which  oftentimes  results  from  an  uniform- 
ity of  physical  environments.  The  thinning  out  westward  of  the  lower 
Helderberg  group  in  New  York,  together  with  its  comparative  thinness 
in  Tennessee,  demonstrates  it  to  be  an  essentially  eastern  formation. 
Unlike  the  Niagara,  however,  it  thins  out  very  rapidly  to  the  westward 
until  in  Cayuga  county  it  has  almost  entirely  disappeared.  It  is  obvi- 
ous, however,  to  the  most  casual  observer,  that  the  Helderberg  escarp- 
ment in  Albany  county  must  have  had  a  much  greater  extension  north- 
ward than  at  present,  and  after  H.  Fletcher's  determination  of  the 
thickness  in  Nova  Scotia  (1,000  feet),  we  can  probably  admit  the 
truth  of  Logan's  determination  that  it  was  connected  with  the  Cana- 
dian basin  through  the  Champlain  valley ;  bounded  on  the  east  and 
west  by  the  folds  of  the  Cambrian  and  the  Adirondack  range. 

Continuing  upward  in  the  geological  formations  we  find  the 
Hamilton  group  with  a  thickness  of  1,200  feet  in  the  Catskill  region, 
but  rapidly  thinning  to  the  westward,  until  in  western  New  York  it  is 
scarcely  200  feet  thick,  while  at  the  falls  of  the  Ohio  the  beds  include 
20  feet  of  impure  limestone.  In  eastern  Pennsylvania  the  greatest 
maximum  thickness  is  5000  feet,  in  the  Gaspe  region  6000  feet.  The 
associations  of  the  specimens  I  have  seen  from  Perry  (?)  Mame  would 
indicate  an  estuary  connection  with  the  Gaspe  fauna,  outside  of  the 
main  line  of  deposition.  The  manner  of  preservation  is  very  similar 
to  specimens  from  western  New  York.  It  is  impossible  not  to  believe 
that  the  Hamilton  strata  did  not  extend  farther  eastward,  northward. 
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and  northwestward  than  at  present,  but  all  the  strata  have  suffered  de- 
nudation to  an  enormous  extent,  and  we  would  not  know  of  any 
northwestern  connection,  but  for  the  Mackenzie  river  deposits.  It  is 
possible  that  portions  of  the  Hamilton  formation  were  derived  from 
uplifted  beds  of  the  Hudson  group  and  other  formations  east  of  the 
Hudson  valley,  and  the  Adirondacks  may  have  contributed  its  share. 
It  is  obvious  that  the  sediments  could  not  have  been  derived  from 
either  the  west  or  the  southwest,  and  since  according  to  Dana's  deter- 
mination the  Champlain  outlet  was  closed  it  is  apparent  from  the  rela- 
tive thickness  in  the  Catskill  region,  Pennsylvania  and  Nova  Scotia, 
that  the  parent  rocks  may  have  been  what  is  at  present  the  bed  of  the 
western  north  Atlantic  ocean,  but  it  is  entirely  hypothetical.  The 
lithological  aspect  of  the  formation  is  very  suggestive  as  to  its  origin, 
especially  when  taken  in  connection  with  the  organic  remains.  In 
eastern  New  York  the  strata  are  silicious  with  interspersed  beds  of 
shale,  and  containing  land  plants  very  similar  to  those  described  by 
Dawson  from  St.  John.  Lepidodendra  as  drift  material,  together 
with  Psaronius  actually  growing  and  covered  by  the  deposits.  Farther 
westward  the  strata  become  thinner  and  more  argillaceous,  indicating 
quiet  marine  conditions,  and  greater  distance  from  the  source  of  the 
sediment.  Certainly,  however,  there  was  an  open  connection  with 
the  eastern  Canadian  basin,  by  means  of  which  an  active  inorganic 
and  to  a  lesser  extent  faunal  relation  was  sustained.  It  is  also  appar- 
ent that  the  strata  in  the  Gaspe  region  were  much  nearer  the  original 
source  of  the  sediment.  I  have  rarely  noticed  very  thin  conglomerate 
beds  in  the  Schoharie  valley  suggesting  shore-line  deposits — the  pre- 
cursors of  greater  strata  which  were  deposited  in  the  Chemung  and 
Carboniferous  strata. 

Scarcely  any  subject  in  Palaeozoic  stratigraphy  with  the  exception 
of  the  Taconic  question  has  caused  more  discussion  than  the  relation 
of  the  Chemung,  Catskill,  and  Waverly  formations.  Alexander  Win- 
chell  would  have  had  us  believe  that  the  Waverly  and  Catskill  were 
in  the  same  basin  of  deposition  and  coexistent.  Another  author  con- 
tends, and  very  probably,  that  the  Chemung  and  Catskill  are  equiva- 
lent formations  with  only  a  lithological  difference  due  to  different  phy- 
sical environments,  while  the  Chenung  and  Portage  are  related  but 
distinct  formations.  Prof.  J.  M.  Clarke  from  palaeontological  evi- 
dence links  the  Portage  with  the  underlying  beds.  Prof  J.J.  Steven- 
sen  on  the  other  hand  uses  Chemung  for  a  generic  term  with  the  divis- 
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ions  Portage,  Chemung  and  Catskill,  and  finds  that  the  Catskill  period 
presents  a  closely  circumscribed  area  during  the  deposition  of  the  last 
beds  of  the  Chemung  but  was  greatly  enlarged  to  the  southward  dur- 
ing the  formation  of  its  upper  beds.  We  incline  to  this  opinion,  at 
the  same  time  correlating  the  Chemung  of  Brown  county  N.  Y., 
with  part  of  Mather's  Catskill  group  of  the  Catskill  mountains  as  Mr. 
N.  H.  Darton  has  done,  leaving  the  Catskill  group  of  Stevenson  as  a 
formation  which  had  its  greatest  and  typical  development  south  of  the 
Pennsylvania  line,  and  outside  of  the  typical  locality  which  includes 
strata  not  understood  when  Mather  made  the  survey  of  his  district. 
It  may  be  that  the  red  Bedford  shale  lying  at  the  base  of  the  Waverly 
formation  in  Ohio  represents  a  connection  with  the  Catskill  of  the 
east  about  the  latitude  of  Pittsburg,  but  it  contains  recurrent  Hamil- 
ton species  which  lingered  in  the  west  long  after  the  Hamilton  forma- 
tion was  succeeded  by  later  deposits  in  New  York.  The  Bedford  sea 
could  probably  be  represented  as  an  estuary  in  Ohio,  which  was 
bounded  on  the  west  by  the  fold  of  Cincinnati  rocks  and  those  of 
later  age.  The  gradual  uplifting  of  northern  Ohio  which  had  then 
begun,  continued  in  operation  until  the  following  lower  Carboniferous 
horizons,  were  deposited  on  a  shoreline  which  steadily  progressed 
southward. 

The  Chemung  group  is  350  feet  thick  in  southwesthern  Virginia 
on  the  Tennessee  line,  but  rapidly  thickens  northward,  being  3800 
feet  thick  on  the  boundary  line  between  Virginia  and  Pennsylvania, 
4700  feet  in  Huntington  county  Pennsylvania,  and  four  thousand  feet 
near  the  New  York  line  on  the  Delaware  river,  while  in  the  Catskill 
mountains  it  is  3000  feet  thick.  In  southwestern  New  York  the  Che- 
mung is  1200  feet  thick.  The  Chemung  strata  thin  out  to  the  west- 
ward and  south-westward  in  Pennsylvania,  but  northward  along  the 
western  boundary  line  it  reaches  a  thickness  of  1400  feet  in  Crawford 
county  near  Lake  Erie.  The  Erie  shales  which  represent  the  western 
extension  of  the  Chemung  in  Ohio  rapidly  thin  out  as  we  approach 
Columbus,  almost,  if  not  quite  disappearing  as  we  approach  that  city. 
Prof.  E.  Orton  states  its  thickness  at  300  feet,  but  it  is  very  vari- 
able. When  the  stratigraphy  is  subject  to  so  much  variation  in  thick- 
ness, lithological  appearance,  and  distribution,  we  must  be  prepared 
to  be  somewhat  at  variance  concerning  the  origin  of  its  individual 
beds  of  conglomerates,  as  well  as  the  remaining  strata.  Prof.  I.  C. 
White  has  correllated  the  Panama  with  the  Alegrippus  conglomerate, 
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asd   likewise  the  Salamanca  layer  with  the  Lackawaxan  podding- 
stOQe,  thus  making  the  two  layers  continuous  over  southwestern  New 
York,  across  eastern  Pennsylvania  on  a  line  rudely  parallel^ with  the 
Blue  ridge  into  southwestern   Virginia.     In  the  Catskill  mountains  a 
layer  of  conglomerate  is  present  which  may  be  equivalent   to  one  of 
these  layers.     It  seems  quite  natural  that  the  conditions  attending  the 
formation  of  the  Hamilton   group  again  operated  to  a  lesser  extent 
during  the  upbuilding  of  the  Neodevonian.     It  cannot  be  denied  that 
the  lower  Chemung  was  restricted  in  its  basin  to  the  northward,  while 
in  its   limited   extension  east  of  the  Hudson   the  highlands  of  New 
England    may    have    furnished    material  for    its    upbuilding.      In 
Ohio    rather    abrupdy     limited    on    the    west    by    the    Cincinnati 
uplift,    the    strata   were  dep>osited  in   a  sea  whose   main  axis    ran 
north   and  south,  and  which  received  its  sediment  from  ciurents  di- 
rected northward.     It  may  possibly  be  that  the  hiatus  existing  in  Vir- 
ginia between  the  Archaean  and  Tertiary  went  to  supply  part  of  this 
material,   while  it  is  natural   to  conceive   that  strata  now  only  repre- 
sented by  the  West  Indies  may  have  not  only  sent  its  contribution  to 
this   formation    but  still   others  in  the  geological  scale.     But  of  that 
nothing  can  be  said  with  certainty.     The  efect  of  tidal  currents  is 
essential  in  producing  such  beds  of  conglomerates  as  have  been  laid 
down  during  this  age,  and  in  the  flat  and  round  pebbles  of  the  Panama 
and  Salamanca   conglomerates,   we  have  illustrated  the  active  erosive 
in    shallow    waters,   with  the  result   of  somewhat   different  physical 
environments. 

Although  somewhat  intimately  related  in  the  eastern  extension  of 
its  basin  with  its  underlying  rocks  the  deposition  of  the  Waverly 
shales  in  Ohio  witnessed  an  important  change  in  the  physical  geogra- 
phy of  the  lower  Carboniferous  formation.  On  the  northwest  there 
was  a  close  connection  with  the  Marshall  group  in  Michigan,  and 
even  after  the  Berea  and  Cuyahoga  shales  had  been  uplifted  in  north- 
eastern Ohio  the  channel  remained  open  at  least  until  the  middle 
Waverly  freestones  had  begun  to  be  deposited  farther  south,  probably 
receiving  accessions  for  growth  from  the  Cincinnati  geanticline,  but 
the  physical  conditions  for  faunal  existence  farther  south  toward 
the  Ohio  river  were  not  favorable  at  the  close  of  the  lower  first  divis- 
ion of  the  Waverly.  East  and  northeast  from  central  Ohio,  the  con- 
ditions attending  the  deposition  of  the  middle  and  upper  Waverly 
were   apparently  more  favorable   under  the  coal  bearing  formations 
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south  of  lake  Erie,  and  it  is  only  in  that  way  that  we  can  account  for 
the  occurrence  of  conglomeritic  beds  and  other  higher  horizons, 
which  are  not  represented  in  northern  Ohio,  but  which  nevertheless 
reappear  in  Pennsylvania.  To  Prof.  C.  L.  Herrick  we  are  greatly 
indebted  for  the  determination  of  the  different  zones  of  the  Wav- 
erly,  and  more  particularly  of  their  faunal  characteristics.  The  stu- 
dent desiring  to  obtain  some  conception  of  the  evolution  of  biolog- 
ical forms  from  the  Devonian  to  the  Carboniferous,  together  with  an 
exact  idea  of  the  stratigraphic  relations  in  this  formation,  is  referred 
to  the  Bulletins  of  the  Scientific  Laboratories  of  Denison  University 
volumes  III-V,  and  volume  VII  of  the  Ohio  State  Geol.  Survey. 
While  the  increasing  thickness  of  the  upper  Waverly  formation  to- 
ward southern  Ohio  points  in  that  direction  as  from  which  sediments 
were  borne,  we  are  apparently  confronted  with  the  fact  that  the 
rivers  which  deposited  the  conglomerates  came  from  the  northeast. 
They  differ  from  the  beds  forming  the  Chemung  conglomerates  in  the 
comparative  restriction  of  their  areas  and  manner  of  deposition,  but 
are  so  closely  allied  lithologically  as  to  point  towards  a 
common  source  of  origin.  In  the  Waverly  all  that  we 
know  definitely  of  the  upper  conglomerate  which  may  repre- 
sent a  repetition  of  the  lower  member  is  that  it  was  deposited  in  the 
deepening  sea  near  Portsmouth.  Ohio,  and  along  a  north  and 
south  line  east  of  Newark,  through  Mount  Vernon,  near  Indepen- 
dence which  is  about  twelve  miles  southeast  of  Mansfield,  where  it 
was  at  one  time  confused  with  the  Carboniferous  conglomerate  150 
feet  higher,  and  having  on  both  its  east  and  west  sides  broad  and  grad- 
ually decreasing  deposits.  A  section  at  a  right  angle  to  this  line  of  de- 
posits at  Lyon's  falls  near  Independence  shows  a  layer  forty  feet  thick 
thinning  out  very  rapidly  east  and  west.  At  the  **Back  bone"  one  mile 
east  it  is  only  two  feet  thick,  while  it  entirely  thins  out  westward. 
It  disappears  under  the  coal  measures  northeast  of  Wooster,  and  we 
are  left  to  speculate  as  to  its  further  course,  and  origin.  It  may  be 
that  some  of  the  sub-Olean  conglomerates  in  northwestern  Pennsyl- 
vania belong  to  the  same  horizons,  but  this  remains  to  be  verified. 

The  beds  of  sandstone  overlying  conglomerate  II  near  Black 
Hand  occasionally  contain  pieces  of  chert,  which  is  characteristic  of  the 
St  Louis  formation  at  New  Providence  Indiana.  It  is  very  suggestive 
as  showing  the  direction  taken  by  some  of  the  currents  which  de- 
posited the  upper  Waverly,  besides  furnishing  an  index  as  to  the  age 
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of  those  sandstone  beds  underlpngthe  Chester  or  Maxrille  limestone. 
The  great  salient  features  concerned  in  the  growth  of  the  Amert* 
can  continent  are  represented  by  the  Archean  nucleus  with  its  essen- 
tial importance  in  building  up  strata  and  protecting  the  life  of  the  seas 
washing  its  shores  ;  the  Cincinnati  geanticline  further  modifpng  and 
hastening  the  processes  long  since  inaugurated,  and  forming  a  basin 
which  exerted  a  profound  influence  not  only  physically  but  biologically; 
and  finally  the  Appalachian  revolution  which  terminated  to  a  great  ex- 
tent courses  which  had  long  been  in  operation  for  the  preparation  of 
the  world  for  the  coming  of  man,  but  which,  nevertheless,  made  tan- 
gible the  physical  environments  necessary  for  the  higher  existence. 


II. 

LICHENS  OF  LICKING  COUNTY,  OHIO. 

J.  Orrin  R.  Fisher,  M.S. 

The  following  list  is  intended  to  include  such  lichens  as  have  been 
found  in  this  county,  and  worked  up  by  the  author  during  the  school 
year  of  1893-94  in  the  Denison  University  laboratories.  To  this  list 
have  been  added  a  few  specimens  from  the  neighboring  county  of 
Muskingum;  the  localities  given  being  followed  by  **  L."  for  the  for- 
mer, and  by  **  M."'for  the  latter  county. 

The  names  and  authorities  are  given  in  conformity  with  Tucker- 
man's  **  Synopsis  of  the  North  American  Lichens,"  and  most  of  the 
identifications  have  been  confirmed  by  other  investigators. 

In  this  list  are  at  least  four  specimens  not  before  reported  for  the 
State,  viz: 

Cladonia  symphycarpa  Fr.; 

Lecanora  cenisia  Ach.; 

Pannaria  nigra  (Huds.)  Nyl.; 

Peltigera  canina  (L.)  Hofirn.,  var.  spongiosa  Tuckerm. 

As  to  collecting  it  is  difficult  to  say  where  are  the  best  Ipcalities, 
for  all  are  good ;  but  a  trip  to  Black  Hand  for  crustaceous  and  rock 
lichens,  to  Buckeye  Lake  or  Munson's  Hill  for  fruticulose  lichens, 
and  to  the  region  around  Newark  or  to  Pleasant  Valley  for  foliaceous 
ones,  will  reward  the  collector  with  many  fine  specimens. 

The  study  of  lichens  is  an  interesting  one,  and  offers  to  the  dili- 
gent and  careful  student  a  rare  field  for  investigation  from  the  fact 
that  there  are  many  points  yet  to  be  determined  in  their  structure,  and 
very  many  specimens  yet  to  be  classified  and  named. 

The  following  lines  quoted  by  Henry  Willeyinhis  **  Introduction 
to  the  Study  of  Lichens,*'  represents  the  attractiveness  of  the  study  :' 

''  If  I  could  put  my  woods  in  song. 
And  tell  what's  there  enjoyed, 
All  men  would  to  my  garden  throng, 
And  leave  the  cities  void. 
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In  my  plot  no  tulips  blow ; 

Snow-loving  pines  and  oaks  instead ; 
And  rank  the  savage  maples  grow, 

From  Spring's  first  flush  to  Autumn  red. 

My  Garden  is  a  forest  ledge, 

Which  older  forests  bound." 
******* 

*  *  Wings  of  what  wind  the  Lichen  bore, 

Wafting  the  puny  seeds  of  power, 

Which,  lodged  in  rock,  the  rock  abrade  ?  " 

LICHENES. 

Tribe  I.     PARMELIACEI. 

Ramalina,  Ach.,  DeNot. 

R.  CALiCARis,  (L.)  Fr.,  var.  fastigiata,  Fr.    Granville,  L.,  and 
Adams ville,  M.     Occurs  on  trees,  &c.,  in  moist  localities. 

UsNEA,  (Dill.)  Ach. 

U.  B AREATA  (L.)  Fr.,  var.  Florida  Fr.  Buckeye  Lake,  L., 
Adamsville,  M.     On  trees  and  dead  wood,  abundant. 

Theloschistes,  Norm.  Emend. 

T.  CONCOLOR  (Dicks)  Tuckerm.  Granville,  L.  Common  on 
trees  and  rocks. 

Parmelia,  Ach.,  DeNot. 

P.  rorreri  Turn.,  var.  rudecta  Tuckerm.  Granville,  Buckeye 
Lake,  L. 

P.  CETATA  Ach.     N.  E.  of  Granville,  L. 

Phvscia  (DC.,  Fr.)  Th.  Fr. 

P.  SPECIOSA  (Wulf.,  Ach.)  Nyl.     Fair  grounds,  Newark,  L.     On 

trees. 

P.  HYPOLEUCA  (Muhl.)  Tuckemi.     Spring  Valley,   Granville,  L. 

P.  LEUCOMELA  (L.)  Michx.     Buckeye  Lake,  L. 

P.  AQUiLA  (Ach.)  Nyl.,  var.  detonsa  Tuckerm.  Toboso,  or 
Black  Hand,  L. 

P.  sTELLARis  (L.)  Tuckcrm.     Granville,  L. 

P.  TRiBACiA  (Ach.)  Tuck.  herb.  On  Newark  Fair  Ground,  and 
near  Haven's  Quarry,  S.  of  Newark,  L. 
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P.  HispiDA  (Schreb.,  Fr.)  Tuck.  herb.  On  branches  in  N.  side 
of  Cranberry  Marsh,  Buckeye  Lake,  L. 

Sticta  (Schreb.)  Fr. 

S.  AMPLissiMA  (Scop.)' Mass.     Granville,  L,     Abundant. 

S.  PULMONARiA  (L.)  Ach.  Common  in  Licking  county,  but  none 
found  with  apothecia.  A  specimen  collected  in  a  strip  of  dry  woods 
one  mile  N.  of  Sonora,  Muskingum  county,  exhibited  apothecia  con- 
taining the  typical  cymbiform  spores- 

Peltigera  (Willd,  Hoffm.)  F^e. 

P.  HORizoNTALis  (L.)  Hoffm.  Munson's  Hill  near  Granville,  L., 
on  the  earth;  near  Adamsville,  M.,  on  mossy  rock. 

P.  RUFESCENS  (Ncck.)  Hoffm.    Toboso,  L.    Under  a  rock  ledge. 

P.  CANiNA  (L.)  Hoffm.,  var.,  spongiosa.  Tuckerm.  Granville, 
L.;  Pleasant  Valley,  M.     On  the  earth  and  dead-wood. 

Pannaria,   Delis. 

P.  NIGRA  (Huds.)  Nyl.  Toboso,  L.;  Pleasant  Valley,  M.  On 
large  sandstone  rock. 

Placodium  (DC.)  Naeg.  &  Hepp. 

P.  FERRUGiNEUM  (Huds.)  Hepp.  Very  abundant  on  small  stones 
in  the  vicinity  of  Granville,  L. 

P.  FERRUGINEUM  (Huds.)  Hepp.,  var.  discolor  Willey  in  Litt. 
Granville,  L. 

Lecanora  Ach.,  Tuckerm. 

L.  CENisiA  Ach.     Granville,  L. 

L.  SUBFUSCA  (L.)  Ach.     Granville,  L.  on  wood  and  rocks. 
L.  VARIA  (Ehrh.)  Nyl.     Granville,  Buckeye  Lake,  L. ;  Pleasant 
Valley,  M.     On  trees,  well  distributed  in  both  counties. 

RiNODiNA  Mass.,  Stizenb.,  Tuckerm. 

R.  SOPHODES  (Ach.)  Nyl ,  var.  exigua  Fr.  Pleasant  Valley,  M., 
on  bark  of  trees. 

Tribe  II.     LECIDEACEI. 

Cladonia  Hoffm. 

C.  SYMPHYCARPA  Fr.  Granville,  L.,  Zanesville,  M.,  on  the  earth 
abundant. 

C.  MiTRULA  Tuckerm.     Granville,  L. 
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C.  PYXiDATA  (L.)  Fr.     Granville,  L. 

C.  FiMBRiATA  (L.)  Fr.     Granville,  L. 

C.  GRACILIS  (L.)  Nyl.,  var.  verticillata  Fr.     Munson's  Hill 
near  Granville,  L. 

C.  SQUAMOSA  Hoffm.     Granville,  L. 

C.  delicata  (Ehrh.)  Fl.     Granville,  L.,  Zanesville,  M. 

C.  furcata  (Huds.)  Hepp.,  var.  crispata  Fl.     Granville,  L. 

C.  RANGiFERiNA  (L.)  Hoffm.     Toboso,  L.,  on  the  earth   upon 
Black  Hand  Rock. 

C.  RANGIFERINA  (L.)  Hoffm.,  var.  ALPESTRis  L.     Locality  same 
as  preceding. 

C.  CRIST ATELLA  Tuckcrm.     Granville,  L. 

C.  UNCiALis  (L.)  Fr.     Toboso,  L.  on  Black  Hand  rock. 

C.  CiCSPiTiciA  (Pers.)  Fl.     Nashport,  M. 

C.  Ravenelii  Tuck.     "Alligator  Hill"  near  Granville,  L.  on 
board  fence. 

Beomyces  Pers.,  DC. 

B.  ROSEUS  Pers.     Toboso,  L.    on  the  earth   upon   Black  Hand 
rock.     Rare,  having  been  found  in  no  other  locality. 

Lecidea  (Ach.)  Fr.  Tuckerm. 

L.  ALBOCyERULESCENS  (Wulf.)  Schacr.     Toboso,  L. 
L.  PLATYCARPA  Ach.     Toboso,  L. 

Buellia  DeNot.,  Tuckerm. 

B.  parasema  (Ach.)  Th.  F.     Pleasant  Valley,  M.  on  trees. 
B.  PETRyEA  (Flot.,  Koerb.)  Tuckerm.     Granville,  L. 

Tribe  III.     GRAPHIDACEI. 
Graphis  Ach.,  Nyl. 
G.  scripta  (L.)  Ach.     Granville,  L.  abundant  on  dead  wood. 

Tribe  V.     VERRUCARIACEI. 
Verrucaria  (Pers.)  Tuck. 
V.  rupestris  Schrad.     Fultonham,  M. 

Pyrenula  Ach. 
P.  NiTiDA  Ach.     Granville,  L. 


III. 

A  CONTRIBUTION  TO  THE  KNOWLEDGE  OF  THE  PRE- 

GLACIAL  DRAINAGE  OF  OHIO. 

PART  II. 

Prb-Glacial  and  Recent  Drainage  Channels  in  Ross  County, 

Ohio. 

By  Gerard  Fowke. 

Ross  county  presents  an  interesting  field  for  the  student  of  gla- 
cial geology. 

The  southern  limit  of  the  ice-sheet  is  marked  by  a  well-defined 
terminal  moraine  which  follows  almost  exactly  the  diagonal  of  the 
county,  as  it  enters  at  the  northeast  corner  near  Adelphi  and  passes 
out  about  two  miles  beyond  Bainbridge  at  the  junction  of  Ross,  Pike, 
and  Highland  counties.  There  are  few  points  along  this  line  where 
the  drift  is  not  a  prominent  feature  of  the  landscape ;  in  many  places 
it  has  a  thickness  of  more  than  loo  feet  exposed  and  occasionally  at- 
tains an  elevation  of  about  150  feet  above  the  streams  which  flow 
across  it  or  along  its  margin.  Some  very  large  **  kettle-holes"  exist 
on  this  border;  while  numerous  sections  along  the  nearly  vertical 
banks  of  streams  or  in  excavations  for  ballast  or  pike  material  afford 
excellent  opportunities  for  observing  the  complicated  structure  pro- 
duced both  by  the  ice  itself  and  by  currents  from  its  melting.  These 
features,  however,  except  perhaps  as  to  the  thickness  of  the  deposits, 
are  common  in  all  glaciated  regions  and  may  be  as  well  studied  else- 
where ;  but  there  are  few,  if  any,  places  where  in  an  equal  area  may 
be  found  so  great  an  alteration  in  water  courses  as  has  taken  place  in 
the  southwestern  quarter  of  this  county  since  it  was  first  invaded  by 
the  glacier. 

By  reference  to  the  map  ( Plate  I ),  it  will  be  seen  that,  at 
present.  Paint  creek  forms  the  western  boundary  of  the  county  from 
Greenfield  to  the  mouth  of  Rocky  Fork,  near  the  point  marked  H, 
Thence  it  flows  nearly  east  for  about  three  miles,  after  which  its  gen- 
eral direction  is  northeast  to  the  point  E,     Here  it  bends  abruptly  to 
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the  southeast,  then  toward  the  northeast  to  the  point  C,  from  which 
its  general  course  is  east  to  the  Scioto  river.  Somewhat  more  than 
two  miles  above  Rocky  Fork,  a  considerable  tributary.  Rattlesnake 
Creek,  or  Rattlesnake  Fork,  enters  ;  and  the  enlarged  stream  pursues 
a  tortuous  course  of  several  miles  to  H,  At  the  point  ^  is  a  ledge  of 
limestone,  forming  the  Falls  of  Paint  Creek.  The  largest  tributary 
within  Ross  county  is  N^orth  Fork  whose  head-springs  are  on  or  be- 
yond the  Fayette  county  line ;  it  flows  southeast  past  Frankfort  and 
enters  the  main  stream  at  C  There  are  many  smaller  streams,  and 
scores  of  ravines,  some  of  them  several  miles  in  length;  but  only 
those  are  represented  which  contain  water  all  the  year.  The  lowest 
level  at  which  the  bed-rock  is  visible,  whether  in  the  bed  of  streams 
or  on  its  line  of  contact  with  the  drift,  is  shown  by  heavy  dotted  lines; 
no  account  is  taken  of  the  superficial  deposit  on  the  table  lands,  which 
in  most  places  is  quite  thin  and  frequently  is  altogether  lacking.  In 
the  low-lands  the  drift  extends  to  a  greater  depth  than  has  ever  been 
reached  by  well  diggers.  The  crossed  lines  denote  drift-filled  valleys 
in  which  there  is  now  no  running  water  in  greater  amount  than  may 
come  from  a  small  spring. 

A  tour  of  discovery  by  a  person  unfamiliar  with  the  country, 
starting  at  Greenfield  to  follow  the  course  of  Paint  Creek,  would,  to 
judge  from  the  experience  of  the  writer,  result  somewhat  in  this  way. 
except  that  a  large  part  of  the  territory  here  figured  would  have  to  be 
closely  and  accurately  examined  many  times  before  the  facts  were  un- 
derstood : 

From  Greenfield  southward  the  investigator  will  find  limestone 
cliffs  bordering  the  stream,  separating  here  and  there  with  little  level 
valleys  between  them,  the  water  skirting  the  rock  along  first  one  side 
and  then  the  other.  Tributary  ravines,  dry  most  of  the  year,  show 
similar  gorges  or  canons.  When  he  reaches  Rattlesnake  he  finds  the 
valley  swing  east  and  widen  considerably,  with  heavier  deposits  of 
drift ;  but  suddenly  it  turns  southward  again  through  a  valley  more 
contracted,  with  rocky  walls.  Following  these,  he  presently  turns 
northward,  and  finds  drift  deposits  on  both  sides  of  him.  These, 
however,  soon  disappear,  and  he  follows  a  long  loop  through  bed-rock, 
coming  after  awhile  to  a  place  where  the  stream  again  flows  through 
drift  almost  to  the  mouth  of  Rocky  Fork.  From  here,  for  several 
hundred  yards  (at  H)  the  bottom  of  the  creek  is  solid  rock,  with 
thousands  of  **  pot-holes  "  and  long  narrow  grooves  cut  by  the  stones 
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and  sand  whirled  along  by  the  rushing  water  which  in  the  last  aoo 
yards  of  this  rocky  bed  has  a  fall  of  19  feet.  Suddenly  the  turbulent 
stream  comes  to  rest  in  a  quiet  pool  which  has  a  depth  near  its  upper 
edge  of  about  80  feet.  The  right  bank  continues  its  course  as  an  un- 
broken bluff;  but  the  left  bank  abruptly  terminates  with  a  sharp  anvil- 
like point  projecting  into  the  deep  water.  On  crossing  over,  it  is  seen 
that  the  upper  edge  of  the  pool^  on  the  northern  side,  is  some  distance 
above  this  point,  with  a  muddy  shore  in  which  no  limestone  is  appa- 
rent. This  shore  gradually  curves  around  toward  the  east  until  it 
forms  a  bank  to  the  creek  parallel  to  that  on  the  south  side.  Climb- 
ing the  gravel  hills  to  a  point  north  of  H^  the  traveler  sees  to  the  west- 
ward conical  and  roof-like  hills,  whose  smooth-flowing  outlines  show 
them  to  be  of  drift  material,  stretching  away  to  the  bend  just  below 
Rattlesnake  which  he  had  left  some  hours  before ;  and  he  further  sees 
that  they  appear  to  cross  at  the  points  where  he  had  lost  the  limestone 
on  his  way  down.  Thorough  examination,  involving  many  miles  of 
tramping  to  and  fro,  convinces  him  that  Rattlesnake  is  flowing  in  a 
pre-glacial  valley  which  was  filled  with  drift  from  the  junction  of  Paint 
creek  to  this  deep  pool  at  Rapids  Forge  H\  and  that  after  seeking 
outlets  in  various  directions  as  shown  by  abandoned  channels  and  mi- 
nor terraces  it  finally  escaped  along  its  present  crooked  way,  regain- 
ing its  former  bed  by  cutting  out  the  limestone  which  had  made  its 
southern  boundary,  washing  down-stream  the  gravel  that  it  found  fill- 
ing the  present  pool  and  making  with  it  a  dam  which  retains  the  water. 
He  finds  also,  that  the  beds  of  both  Rocky  Fork  and  that  portion  of 
Paint  creek  above  the  mouth  of  Rattlesnake  have  been  eroded  in 
post-glacial  times. 

Somewhat  more  than  a  mile  below  the  pool  at  Rapids  Forge,  the 
rugged  hills  on  the  south  cease  and  in  their  stead  appear  conical  knolls 
which  cause  the  observer  to  rub  his  eyes  and  wonder  if  he  has  been  sud- 
denly transported  to  the  region  of  Omaha ;  for  at  no  nearer  point  will  he 
find  such  remarkable  resemblance  to  the  Missouri  river  bluffs.  Next, 
he  sees  a  valley  opening  from  the  south,  and  then  reappear  the  hills 
capped  with  Waver ly  sandstone  such  as  he  had  seen  above ;  but  they 
are  farther  away  from  him.  Following  the  road  along  the  creek  bank 
he  soon  approaches  their  foot ;  and  now  the  hills  on  the  north  side 
have  receded,  while  the  creek,  making  a  salient  angle,  seems  bent  on 
following  them.  Leaving  the  road,  which  continues  in  nearly  a 
straight  course  and  following  the  creek  to  the  Falls  G^  h^  fic^  a 
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cataract  8  feet  high  pouring  over  the  last  exposure  of  limestone  in  the 
Talley,  the  bed  rock  from  here  to  the  Scioto  being  shale.  In  the  bot- 
tom land,  just  east  of  the  falls,  is  a  very  large  gravel  deposit,  part  of 
the  old  moraine,  with  lower  ground  between  it  and  the  hills  to  the 
southward.  It  is  apparent  that  at  a  comparatively  recent  date  the 
creek  has  flowed  through,  or  south  of,  the  site  of  Bainbridge.  More 
time  is  required  for  one  fully  to  realize  that  he  has  followed  thus  far 
what  was  once  only  a  tributary  to  a  far  larger  stream ;  that  Rattle- 
snake formerly  had  its  mouth  just  above  the  Falls;  and  that  only  now 
has  he  reached  the  true  valley  of  Paint  creek.  But  the  sudden  widen- 
ing from  a  few  hundred  feet  to  nearly  a  mile ;  the  break  in  the  hills 
to  the  southward,  filled  with  gravel-knolls  over  150  feet  high ;  the  per- 
sistence of  this  gravel  up  to  Beech  Flats  with  rock-capped  hills  on 
either  side ;  the  width  of  the  valley,  almost  as  great  at  the  Falls  as  at 
any  point  below; — ^all  are  proof  that  the  headwaters  of  Paint  must  be 
sought  to  the  southwest,  possibly  as  far  away  as  Brown  or  even  Cler- 
mont county,  for  all  the  streams  rising  in  the  area  which  may  form- 
erly have  been  drained  by  this  lost  part  of  Paint  creek  flow  southward 
or  westward  through  gorges  or  narrow  trouglis  in  their  whole  course, 
none  having  the  broad  valley  so  characteristic  of  this.  Mr.  H.  W. 
Overman,  of  Waverly,  pointed  out  years  ago  that  the  drainage  of 
Ohio  Brush  creek  was  reversed,  its  natural  course  being  to  the  north 
instead  of  to  the  south.  The  same  will  probably  be  found  true  of 
other  streams  still  more  to  the  west. 

Leaving  this  for  future  determination,  our  student  goes  on  down 
the  broadened  valley,  admiring  the  wonderful  fertility  of  the  soil,  the 
fine  farms,  the  picturesque  beauty  of  the  sloping  or,  sometimes,  pre- 
cipitous hills  that  border  it.  Perhaps  he  turns  aside  at  F  to  exam- 
ine the  vertical  exposure  of  nearly  300  feet  of  shale  at  Copperas 
mountain  into  whose  base  the  creek  has  cut  its  way;  he  notices  a  dark 
line  near  the  top  which  marks  the  separation  between  the  Devonian 
and  the  Subcarboniferous.  Similar,  but  much  smaller,  sections  may 
be  found  at  other  places  where  the  creek  cuts  against  one  hill  or  the 
other  as  it  swings  back  and  forth  across  the  intervening  space.  Not 
far  below  .^  is  a  fine  vertical  exposure  of  gravel  capped  with  clay 
and  sand,  in  all  about  60  feet ;  the  bank  is  rapidly  caving  and  is  now 
several  yards  within  the  original  line  of  the  pike  which  has  been  twice 
moved  back.  Finally  the  creek,  skirting  along  the  southern  range  of 
hills,  is  lost  to  sight  for  about  three  miles  and  is  next  seen  at  Slate 
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Mills.  But  instead  of  flowing  on  gravel  as  heretofore,  it  is  on  a  bot- 
tom, and  between  banks,  of  bedded  shale,  with  gravel  on  the  farther 
side  above  the  shale.  While  the  traveler  is  pondering  over  this,  he 
suddenly  observes  that  it  is  flowing  to  the  right,  as  it  did  when  he 
crossed  it  before,  two  miles  below  Bainbridge ;  and  he  knows  he  has 
not  crossed  it  twice.  He  looks  on,  in  the  direction  toward  which  he 
is  traveling,  and  sees  the  same  range  of  hills  on  either  side  bordering 
a  drift-filled  valley  such  as  he  has  been  coming  along  for  several  miles ; 
but  he  is  now  looking  up  the  stream  instead  of  down  it.  More  puz- 
zled than  ever  he  leaves  the  pike  and  follows  the  stream  which  soon 
curves  around  to  the  westward.  He  thinks  this  is  as  it  should  be 
until  he  unexpectedly  finds  himself  on  a  railway  which  he  does  not 
remember  to  have  seen ;  true  there  was  a  railway  near  Bainbridge, 
but  he  knows  he  is  not  back  there ;  besides  it  is  not  going  in  the  same 
direction.  Presently  he  sees  another  railway ;  both  of  them,  with 
the  creek,  disappear  in  a  narrow  gorge  which  he  certainly  has  not 
seen  before.  Next,  he  notices  that  the  stream  is  not  more  than  one- 
fourth  as  large  as  it  should  be.  Wondering  if  he  is  bewitched,  he 
climbs  a  hill,  looks  to  the  westward,  recognizes  numerous  places  he 
has  passed ;  looks  eastward  and  sees  the  continuation  of  the  valley, 
but  without  a  sign  of  water  in  it.  He  tries  to  trace  the  stream  he  has 
iust  left ;  it  passes  the  bridge  where  he  first  saw  it,  wanders  through  a 
narrow  valley,  runs  up  to  a  high  hill,  and  apparently  stops  there.  He 
then  walks  south  across  fields,  thinking  thus  to  reach  the  larger  stream, 
and  finds  himself  at  the  bridge  again.  He  inquires  at  the  mill  near 
by  as  to  the  location  of  Paint  creek,  and  is  told  with  a  vague  general 
flourish  of  the  hand  in  the  direction  of  the  setting  sun,  that  it  is 
**up  that  way."  Retracing  his  steps  for  weary  miles,  he  finds  his 
lost  stream  half-way  back  to  Bourneville.  Determined  not  to  lose  it 
again,  he  notes  the  trend  of  the  current,  starts  in  the  same  direction 
closely  watching  the  hills  to  the  south,  and  is  satisfied  there  is  no 
place  it  can  pass  through.  He  can  not  see  the  stream,  but  he  knows  it 
runs  along  the  foot  of  the  hill  under  those  huge  elms  and  sycamores. 
Soon  he  finds  himself  at  the  foot  of  the  hill  near  D  \  but  there  is  no 
creek  visible — the  gravel  is  piled  up  against  the  slope.  Uncertain 
whether  to  swear  or  to  pray,  he  walks  on  and  reaches  the  mill,  whose 
owner  eyes  him  suspiciously.  Making  further  inquiries,  he  learns 
that  the  bridge  is  over  North  Fork,  which  flows  into  Paint  creek  about 
two  miles  from  where  he  stands.     Taking  the  new  direction  to  the 
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southward,  he  finds  Paint  creek  again  at  C,  and  follows  it  thence 
through  a  broad  valley  to  the  Scioto  bottoms.  Coming  back  to  C 
and  ascending  Paint  creek  he  observes  that  the  hills  on  either  side 
contract  in  a  V  shape  toward  the  mouth  of  Ralston's  run,  which  runs 
through  a  level  bottom  about  500  feet  wide  with  steep  hills  on  either 
side.  From  here  up  to  a  ravine  putting  in  from  the  west,  there  is  a 
strip  of  bottom  land  on  one  side  of  Paint  creek,  nowhere  wider  than 
400  feet ;  and  from  this  ravine  up  to  the  point  E  the  hills  ascend 
from  the  edge  of  the  water  which  flows  on  solid  rock  all  the  way. 
At  E  he  finds  the  creek  in  its  proper  channel  at  the  foot  of  the  hill, 
under  the  elms  and  sycamores,  just  as  he  had  thought  when  looking 
from  the  pike. 

The  order  of  events  that  gave  rise  to  these  conditions  is  appar- 
ently about  as  follows : 

It  is  plain  that  the  glacier  reached,  as  a  mass,  to  the  old  valley 
of  Paint  creek  and  that  it  did  not  ascend  the  hills  on  the  southern 
slope  or  even  reach  to  them  anywhere  below  the  point  F^  except 
at  thef  points  B  and  JD.  About  two  miles  below  Bainbridge,  the 
drift  is  piled  half-way  to  the  tops  of  the  hills  to  the  south,  and  the 
valley  along  here  must,  for  a  tipe,  have  been  entirely  closed  by  ice. 
There  is  no  doubt  that  it  thus  followed  the  valley  nearly  or  quite  to 
its  head,  leaving  the  deposits  above  Bainbridge,  probably  forming 
the  Beech  Flats,  and  filling  up  all  the  valleys  when  it  passed  out 
upon  the  limestone  table-land  beyond  the  rugged  hills  of  shale  and 
sandstone ;  thus  deflecting  toward  the  Ohio  all  the  waters  which  in 
this  region  had  flowed  into  Paint  creek.  But,  as  above  stated,  this 
is  still  to  be  worked  out.  At  the  point  B  where  the  creek  formerly 
discharged  into  the  Scioto  the  drift  is  fully  100  feet  higher  than  the 
highest  river  terrace ;  the  distance  between  the  hills,  measured  on 
the  drift,  is  a  little  less  than  one  mile.  The  flat-topped  hills  at  this 
place  are  about  100  feet  higher  than  the  drift.  This  denotes  a  suffi- 
cient thickness  of  ice  to  dam  Paint  creek  and  form  in  its  basin  a 
lake  which,  fed  by  the  natural  drainage  and  the  floods  from  the 
melting  ice  would  rapidly  rise  until  it  found  a  new  outlet. 

The  Scioto  having  a  deep  pre-glacial  channel,  it  is  very  probable 
that  a  lobe  closed  up  the  mouth  of  the  creek  at  B  some  time  before 
the  main  body  of  ice  surmounted  the  hill  and  filled  its  bed.  Between 
Slate  Mills  and  the  point  C  there  was  evidently  a  low  depression 
formed  by  two  ravines,   one  opening  north  into    Paint  valley,   the 
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Other  south  into  Ralston's  run  (which  then  extended  to  the  Scioto 
river,  the  creek  having  usurped  its  ancient  channel)  with  a  low 
divide  between  them.  At  its  narrowest  point  this  is  now  about  looo 
feet  wide.  It  is  evident  at  a  glance  that  Paint  creek  should  have 
turned  this  way  on  abandoning  its  old  channel ;  for  this  pass,  as 
shown  by  its  width,  was  much  lower  than  any  other  that  existed  any- 
where along  the  southern  border.  In  fact,  the  stream  must  have  gone 
through  this  way  for  a  long  time,  and  with  a  great  volume  of  water, 
for  it  is  impossible  that  so  wide  a  valley  could  ever  have  been  formed 
by  natural  erosion  in  so  short  a  distance.  Thus  the  whole  drainage 
of  Paint  creek,  reinforced  by  that  from  the  glacier,  would  escape 
through  this  depression  into  Ralston's  run  at  a  level  sufficiently 
above  the  Scioto  to  create  a  swift  current,  cutting  both  the  depression 
and  the  run  wider  and  perhaps  deeper.  When  the  glacier  reached  its 
ultimate  extension,  as  a  body,  within  the  limits  of  Ross  county,  a  spur 
reached  entirely  across  the  valley  at  the  point  D  where  the  drift  is 
piled  to  a  height  of  about  120  feet  above  the  present  level  of  the 
creek.  This  was  from  a  solid  extension  and  not  from  a  floating  berg, 
because  it  is  pushed  up  to  this  level  over  the  solid  rock.  It  would, 
consequently,  shut  off  the  former  outlet  and  form  from  D  southwest- 
ward  a  lake  which  rose  until  it  began  to  flow  over  a  col  or  sad- 
dle-back at  the  point  E  into  a  ravine,  tributary  to  Ralston's  run, 
w^ich  had  worked  its  way  back  until  it  had  to  some  extent  lowered 
the  crest  in  this  range  of  hills;  there  was  no  corresponding  ravine  on 
the  northern  side.  The  cap  rock  is  Waverly  sandstone,  full  of  joints; 
the  underlying  shale  is  so  loose  it  can  easily  be  dug  out  with  a  pick. 
When  into  such  material  a'^lake  abundantly  fed  plunges  from  a  height 
considerably  greater  than  Niagara,  the  incoherent  rock  would  disap- 
pear almost  like  wax  before  fire.  If  the  present  Ohio  was  closed  at  this 
time,  the  Scioto  was  a  lake;  if  the  former  was  open,  the  latter  was  a 
surcharged  torrent.*  In  either  case,  it  was  backed  up  against  these 
hills,  forming  a  body  of  dead  water  in  which  all  the  rock  eroded  from 
the  new  gorge,  along  with  such  material  as  could  be  carried  by  ice, 
found  a  resting  place,  and  settled  on  the  drift  that  had  been  carried 
into  the  same  backwater  when  the  larger  creek  came  down  from  Slate 


*Since  the  above  was  put  in  type  ioTestigations  in  another  direction  have 
shown  that  the  flood-height  of  the  Scioto,  immediately  below  Chillicothe,  was 
at  least  200  feet  above  its  present  bottom. 
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Mills.  This  we  know,  because  an  area  of  fully  a  square  mile  about  C 
has  a  solid  deposit  of  drift-material  rising  more  than  loo  feet  above  the 
creek,  composed  largely  of  sandstone  blocks  whose  angles  are  scarcely 
worn,  and  masses  of  shale  sometimes  containing  two  or  three  cubic 
feet,  which  disintegrate  after  a  few  weeks  of  exposure  to  the  weather. 
These  could  have  come  only  from  the  gorge  between  E  and  the  pres- 
ent mouth  of  Ralston's  run.  They  are  intermingled  with  sand  and 
northern  rock,  promiscuously  for  the  most  part,  but  occasionally  with 
a  rude  stratification  as  if  the  floods  had  been  somewhat  intermittent. 
The  great  apparent  width  of  the  valley  below  this  point  is  due  mainly 
to  the  filling-in  by  drift;  but,  it  may  be  in  part,  also,  to  the  earlier 
discharge  of  Paint  creek  having  enlarged  it  to  some  degree,  as  men- 
tioned above.  The  fall  of  ravines  and  minor  streams  outside  the 
glaciated  area  is  rapid;  and  in  those  filled  with  drift  the  depth  to  bed 
rock  may  be  roughly  estimated  by  carrying  downward  the  line  of 
slope  of  the  hills  on  either  side  to  their  point  of  intersection.  So  of 
the  larger  streams.  This  statement,  of  course,  does  not  hold  good 
near  the  junction  of  two  streams  ;  when  they  have  cut  down  to  the 
level  of  those  into  which  they  flow,  smaller  streams  can  not  further 
deepen  their  beds,  but  will  swing  from  side  to  side  thus  making 
narrow  bottoms.  This  is  why  there  is  always  a  widening  of  the 
valley  where  two  branches  unite ;  and  in  such  cases  the  rule  just 
given  will  not  apply. 

*  *  * 

From  the  northwestern  point  of  the  hill  southeast  of  Frankfort, 
one  looks  to  the  horizon  northward  over  a  practically  level  drift 
covered  country.  The  hill  on  which  he  stands  bears,  on  one  hand 
north  of  east  to  the  Scioto  bottoms :  on  the  other,  it  reaches  a  short 
distance  southward,  bends  toward  the  west,  and  finally  sweeps  away 
northwest  until  it  is  lost  to  sight.  This  hill-land  and  the  portion  of 
the  plain  adjacent  to  it  are  drained  by  North  Fork ;  the  part  north  and 
east  of  Frankfort  is  drained  by  Deer  creek.  Both  are  of  post-glacial 
date.  The  latter,  being  entirely  superficial  as  regards  the  drift,  need 
not  be  considered :  the  former  has  a  history. 

Prior  to  the  advent  of  the  ice,  that  part  of  the  present  valley  of 
North  Fork  between  Frankfort  and  Paint  creek  was  a  depression  with 
an  outlet  in  each  direction,  the  dividing  point  between  the  two  ravines 
being  near  where  Union  and  Twin  townships  corner.  At  this  point 
the  shale  hills  are  now   less  than  loo  yards  apart;  just  below  (south) 
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they  separate  considerably,  apparently  planed  out  by  the  ice,  and 
there  are  drift  deposits  more  than  loo  feet  high  through  which  the 
creek  now  cuts  its  way.  These  may  have  been  formed  by  the  advanc- 
ing ice  pushing  through  the  valley  a  little  ahead  of  that  on  either  side 
which  had  to  ascend  the  hills ;  or  they  may  have  been  left  on  its 
retreat :  or  it  is  possible,  though  scarcely  probable,  they  mark  a  re- 
entrant angle  of  the  moraine.  It  is  true  there  is  a  wide  gap  in  the 
heavy  deposits  in  the  main  stream  below  here,  but  it  is  more  reasona- 
ble to  suppose  that  they  have  been  removed  by  erosion  than  to  believe 
the  ice-sheet  would  stop  moving  in  a  place  so  favorable  to  its  progress. 
At  any  rate,  a  lake  of  considerable  depth  was  at  one  time  held  back 
above  them ;  for  at  the  point  A.  on  the  hill-side,  75  feet  above  the 
railway,  is  a  finely  stratified  deposit  of  sand.  This,  however,  may 
have  settled  in  the  water  which  rose  in  front  of  the  ravine  (which  then 
extended  much  farther  to  the  north,)  until  it  broke  over  the  divide. 
When  this  happened,  such  water  as  went  out  this  ravine  became  a 
part  of  Paint  lake  until  the  extension  of  the  ice  confined  the  latter 
above  the  point  D,  But  between  B  and  D  there  would  still  result 
from  the  melting  ice  a  great  quantity  of  water  whose  most  natural,  and 
indeed  only  means  of  escape  until  new  channels  were  opened  miles  to 
the  northward,  would  be  toward  C  along  the  bed  from  which  Paint 
creek  had  been  so  summarily  shut  off.  This  continued  until  the  pres- 
ent course  had  been  cut  to  a  depth  lower  than  the  surface  toward  the 
east  or  west ;  and  North  Fork,  being  thus  debarred  from  following  the 
old  valley  in  either  direction,  has  ever  since  flowed  directly  across  it, 
high  above  the  original  bed,  as  though  carried  on  an  aqueduct. 


Note. — Too  late  to  add  to  above  paper,  I  discovered  a  glacial 
outlet  in  the  eastern  part  of  Ross  county.  A  number  of  ravines  from 
the  hills  back  of  Mount  Logan  and  Rocky  Knob,  united  and  flowing 
past  Mooresville  or  Halltown,  discharged  into  the  Scioto  about  four 
miles  below  Chillicothe.  A  smaller  ravine  skirted  the  northern  slope 
of  Rattlesnake  Knob,   and  entered  the  river  not  far  below  the  other. 

With  the  greatest  extent  of  the  glacier,  a  lake  was  formed  be- 
tween its  front  and  the  hills  a  short  distance  west  of  Adelphi,  over 
what  is  now  known  as  Maple  Swamp.  This  finally  broke  over  into 
the  first  ravine  mentioned,  making  a  narrow  gorge  in  the  hills ;  at  the 
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lower  end  of  this  there  are  drift-hills  whose  summits  are  at  least  150 
feet  above  Walnut  Creek  which  now  flows  between  them  and  the  hills 
to  the  east.  These  deposits,  extending  for  miles,  and  uniting  with 
those  made  by  the  huge  eddy  formed  by  Mount  Logan  (which  forced 
the  glacial  currents  in  the  Scioto  to  the  western  hills),  completely  shut 
off  these  two  pre-glacial  ravines,  and  forced  the  water  coming  through 
the  Maple  Swamp  gorge  to  skirt  the  hills,  overflow  the  col  back 
of  Rattlesnake  Knob,  and  sever  that  peak  entirely  from  the  range  of 
which  it  formed  a  part.  Through  the  narrow  gorge  thus  made,  Wal- 
nut Creek  flnds  its  way,  and  reaches  the  river  miles  below. 
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PART  III. 

A  Preglacial  Tribxjtary  to  Paint  Creek  and  its  Relation  to 
THE  Beech  Flats  of  Pike  County,  Ohio. 

By  W.  G.  Tight. 

Reference  is  made  in  the  preceding  article,  in  this  volume,  on 
'•'The  Pre-glacial  and  Recent  Drainage  Channels  of  Ross  county, 
Ohio,"  on  page  17,  to  the  extension  of  the  preglacial  valley  of  the  upper 
part  of  Paint  creek  to  the  southwest,  at  a  point  a  little  above  Bainbridge. 
It  was  with  a  view  to  ascertain  the  course  of  this  tributary  to  Paint 
creek  that  these  studies  were  undertaken. 

The  results  of  glacial  action  along  the  margin  of  the  ice  sheet  are 
so  varied  and  at  times  so  unexpected  that  almost  every  acre  presents 
some  new  and  interesting  features.  This  region,  lying  as  it  does  just 
on  the  boundary  line  of  greatest  glacial  extention,  is  no  exception. 
While  it  presents  some  characters  common  to  some  other  localities 
studied,  yet  there  are  many  new  features  which  add  especial  interest 
to  this  field.  A  very  casual  observation  revealed  the  fact  that  this 
preglacial  channel  extends  to  the  Beech  Flats  of  Pike  county  and  is 
in  some  way  connected  with  their  origin.'  A  view  from  one  of  the 
high  Waverly  hills  at  the  junction  of  this  valley  with  Paint  creek 
would  easily  lead  one  to  the  conclu  sions  stated  by  the  author  of 
the  preceding  article  on  page  18. 

So  striking  are  the  topographical  features  of  this  region  that  we 
find  them  mentioned  in  the  earliest  writings  on  geology  of  this 
portion  of  the  state.  Dr.  Edward  Orton  in  his  **  Report  on  the 
Geology  of  Pike  County  "  in  the  **  Geological  Survey  of  Ohio,"  Vol. 
II,  1874,  makes  the  following  statement  with  reference  to  this  locality: 
**  In  the  extreme  northwestern  .  .  .  corner  of  the  county,  near  Cyn- 
thiana  .  .  .,  there  is  a  conspicuous  example  of  surface  erosion  that 
does  not  belong  to  either  of  the  systems  thus  far  named,  but  which  is 
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connected  with  the  drauuf^e  systems  of  acj^anmg  counties.  Th  e 
case  is  not  explicable  by  existing  agents  of  erosion.  .  .  .  The  drift 
in  the  vicinty  of  Cynthiana  often  exceeds  fifty  feet  in  depth,  and  the 
origin  of  the  great  excavation  iriiich  has  here  been  Hfrrtrd  most  be 
sought  in  the  glacial  epoch,  or  in  pregladai  times." 

Dr.  G.  Frederick  Wright,  in  a  number  of  articles  pofaiished  at 
various  times,  makes  mention  of  the  Beech  Flats  and  the  snrroanding 
topography.  In  his  recent  work  **  The  Ice  Age  of  North  America," 
1S91,  on  page  333,  he  gives  a  map  showing  the  relation  of  the  Flats 
and  the  head  waters  of  Baker's  Fork  of  Brush  creek  to  the  smiound- 
ing  drainage  systems,  and  makes  some  generaliaations,  based  apra 
the  Flats  and  certain  features  of  Brush  creek,  which  bear  upon  the 
important  theory  of  the  **  Ice  Dam  at  Cincinnati."  While  the  valne 
of  this  theory  is  not  brought  in  question  here,  yet  our  comdnaions, 
with  reference  to  the  origin  of  the  Flats,  lead  to  the  beiiet  that  dus 
theory  roust  rest  on  other  proof  than  that  furnished  by  this  region. 

It  has  been  my  privilege  to  visit  this  region  on  a  number  of  occa- 
sions, and  personal  examination  has  been  made  of  almost  the  entire 
area  represented  on  the  map,  Plate  IL  This  map  is  constructed  from 
data  obtained  from  the  following :  '*  Map  of  the  Marietta  and  Cincin- 
nati Railroad,  prepared  by  M'Gee  and  Phillips,  Geological  Locadons 
and  Sections  by  Prof.  E.  B.  Andrews";  **  Highland  County,  Ohio," 
from  **  Ohio  Geological  Survey";  Report  of  1870  ;  •*  Map  of  High- 
land, Ross,  and  Pike  Counties";  of  the  *•  Ohio  Geological  Survey  " 
Vol.  II;  **Pike  and  Road  Map  of  Adams,  Brown,  Butler,  Clarke, 
Clermont,  Clinton,  Darke,  Fayette,  Franklin,  Green,  Hamil- 
ton, Highlands,  Madison,  Miami,  Pickaway,  Pike,  Preble, 
Ross,  Scioto,  and  Warren  Counties",  ** Geological  Map  of  Ohio  by 
Edward  Orton  "  to  accompany  Vol.  VI,  **Ohio  Geological  Survey"; 
**  Geological  Map  of  Ohio  by  Edward  Orton"  to  accompany  Vol 
VII,  1894,  of  the  **  Ohio  Geological  Survey";  with  others.  The 
topographical  characters  indicated  on  the  map  have  been  as  accurately 
located  as  possible  by  sketch  maps  and  field  notes.  They  were  lo- 
cated on  the  sketch  maps  in  the  field  work,  in  relation  to  the  pikes 
and  roads,  but  it  was  not  thought  best  to  enter  such  details  on  this 
map  as  were  not  essential  to  the  explanation  of  the  work. 

In  order  to  get  the  facts  presented  in  a  connected  manner,  the 
reader  is  invited  to  accompany  the  author  on  an  ideal  trip  of  investi- 
gation, which  is,  however,  with  but  one  or  two  slight  deviations,  al- 
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most  the  exact  duplicate  of  one  of  the  trips  taken  during  the  study  of 
the  region.     The  line  of  this  proposed  trip  is  indicated  on  the  map. 
(Plate  II.) 

Starting  from  Bainbridge,  Ross  county,  our  first  point  of  obser- 
vation will  be  the  high  quarry  hill  A  just  south  of  the  town.  This  hill 
capped  with  Waverly  freestone  rises  450  feet  above  Paint  creek,  to 
an  elevation  11 80  feet  A.T.  A  view  to  the  north  across  the  valley  of 
Paint  shows  the  hills  forming  the  north  wall  of  Paint  valley  over  a 
mile  away  and  rising  nearly  to  a  level  with  the  observer.  To  the 
east  extends  the  very  deep  and  broad  valley  of  Paint  on  its  way  to 
the  Scioto.  Large  drift  deposits  fill  the  valley  along  its  northern  side, 
often  rising  to  150-200  feet  above  the  creek.  There  are  numerous 
terraces  in  the  valley,  and  the  creek  is  undoubtedly  150  feet  above  the 
rock  floor  of  the  valley.  Westward  the  valley  is  distinguishable  as  a 
very  evident  trough  of  preglacial  origin  as  far  as  the  junction  of 
Paint  and  Rocky  Fork.  Beyond  rises  very  rapidly  the  drift-buried 
tableland  of  northern  Highland  county;  and  the  well  defined  pregla- 
cial valley  of  Paint  seems  to  end,  suggesting  some  interesting  prob- 
lems in  that  direction,  for  somewhere  in  that  locality  we  must  look 
for  the  preglacial  channel  of  reversed  Brush  creek. 

As  the  view  to  the  south  is  cut  off  by  timber,  we  return  to  the 
pike  and  pass  westward  about  one  mile,  where  the  view  to  the  south 
shows  a  break  in  the  high  Waverly  capped  hills,  and  their  place  is 
taken  by  others  of  somewhat  less  altitude.  From  the  pike  along  the 
creek  the  change  in  altitude  would  hardly  be  noticed ;  but  as  these 
hills  are  destitute  of  timber,  they  offer  a  prospect  of  an  extended 
view  to  the  south,  and  with  this  hope  the  ascent  of  the  highest  is  un- 
dertaken. On  reaching  the  summit  at  B,  190  feet  above  the  river, 
and  990  feet  A.  T.,  it  is  found  that  this  hill  only  concealed  from  the 
view  on  the  pike  still  others  just  beyond,  which  rise  just  enough 
higher  to  obstruct  the  coveted  view  southward. 

Our  surprise  is  great,  when  almost  on  the  summit  of  the  next 
hill  we  find  a  ground-hog  burrow,  and  the  material  revealed  indicates 
glacial  drift.  The  first  thought  is  that  this  can  not  be  drift  at  an  eleva- 
tion of  200  feet  above  the  creek,  and  on  the  south  side  of  Paint  val- 
ley. A  glance  southward  shows  a  comparatively  level  plain  and  not 
a  rolling  hill  country  as  might  have  been  expected. 

This  then  is  the  extreme  northern  edge  of  the  Beech  Flats.  What 
had  concealed  the  real  nature  of   these  drift  hills  was  their  steep 
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slopes  and  sharp  summits.  It  seems  almost  inconceivable  that  these 
till  deposits  could  have  retained  such  steep  gradients  for  such  a  length 
of  time,  yet  it  is  quite  evident  that  the  high  angles  are  the  original 
slopes  of  the  moraine  and  are  not  due  to  the  subsequent  erosion. 
There  are  many  deep  gullies  and  ravines  cut  by  present  agencies 
which  reveal  the  true  till  structure  of  the  deposits,  but  these  can  be 
readily  distinguished  from  the  older  forms,  although  in  both  cases  the 
slopes  are  so  great  that  it  is  almost  impossible  to  climb  them.  The 
surface  is  sparsely  strewn  with  erratics.  One  of  fine  grained  trap  was 
estimated  to  weigh  a  hundred  tons.  There  was  also  found  a  jasper 
conglomerate  about  the  size  of  a  man's  head.  Many  observations  in 
the  immediate  vicinity  of  B  gave  a  mean  elevation  of  200  feet  above 
Paint  creek,  1000  feet  A.  T.  The  maximum  elevation  recorded  was 
130  feet  above  Paint,  1050  feet  A.  T. 

The  most  conspicuous  object  in  view  from  B  is  a  high  treeless 
hill  to  the  west,  which  is  located  on  the  Giffen  farm  and  which  I 
have  called  Peach  Orchard  hill.  The  eastern  exp>osure  of  the  hill  is  very 
steep,  and  is  much  cut  up  by  gullies  which  show  very  beautifully  the 
contact  line  between  the  drift  and  the  rock  soiL  The  thin  covering 
of  boulder  clay  is  pushed  up  the  side  of  the  hill  at  least  70  feet  above 
the  mean  level  of  the  Flats. 

From  the  top  of  the  hill,  C,  the  prospect  is  grand  and  is  well 
worth  the  climb.  At  an  elevation  of  485  feet  above  the  creek,  1285 
A.  T.,  with  an  unobstructed  view  in  every  direction,  it  can  not  but 
enthuse  the  observer.  The  topography  is  spread  out  for  inspection 
like  a  huge  relief  map,  which  it  really  is.  Northward  the  view  is  sim- 
ilar to  that  from  A  as  is  also  the  view  to  eastward, — with  this  difference, 
station  A  is  over  two  miles  away  with  a  broad  and  deep  valley  interven- 
ing. Following  with  the  eye  the  outlines  of  this  valley,  as  indicated 
by  the  long  lines  of  hills,  it  is  seen  to  extend  many  miles  to  the  south, 
and  within  its  rock-bound  walls  250  feet  below  lies  a  tract  of  country, 
the  Beech  Flats,  which  never  seem  so  flat  as  when  view^ed  from  this 
elevation.  To  the  west  extends  the  long  ridge  of  sandstone  hills 
which  form  the  south  wall  of  Paint  valley.  Just  south  of  this  is  an- 
other ridge  running  nearly  parallel  with  it  wnth  quite  a  wide  valley  be- 
tween. As  it  is  not  possible  to  determine  all  the  characters  of  this  valley 
and  its  westward  extension,  we  descend  into  it  and  proceed  westward 
along  the  dirt  road  which  runs  along  its  northern  side. 
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At  D  a  spur  extends  southward  from  the  Paint  creek  ridge,  and 
the  valley  is  much  narrower  here.  It  again  widens  to  the  westward. 
The  small  stream  which  drains  it  flows  along  the  southern  side  and 
reveals  the  rock  for  much  of  the  way  to  Rocky  Fork  at  Barrett's  Mills. 
At  this  point  the  valley  seems  to  end,  with  the  western  ends  of  the 
two  parallel  ridges  standing  out  in  bold  relief,  with  no  visible  counter- 
parts on  the  westward  side  of  Rocky  Fork,  which  has  here  cut  its  way 
through  the  drift  and  developed  its  deep  and  picturesque  gorge  in  the 
limestone. 

From  Barrett's  Mills  the  journey  leads  along  the  range  of  hills 
bordering  Rocky  Fork,  This  ridge  is  crossed  with  the  expectation  of 
gaining  Brush  creek  valley. 

At  £  a  small  stream  is  crossed  which  is  flowing  westward  in- 
stead of  southward.  It  is  at  once  recognized  as  not  being  Brush 
creek,  and  so  is  examined  more  closely  and  is  found  to  flow  into 
Rocky  Fork  between  two  high  sandstone  hills  and  in  a  rock 
gorge  with  vertical  walls.  This  gorge  is  75 — 100  feet  wide  and  is 
clearly  seen  to  be  deeply  filled  with  drift.  It  is  very  apparent  that  the 
gorge  is  not  the  work  of  the  present  stream,  but  that  the  latter  is  run- 
ning, at  least  at  the  upper  end  of  the  gorge,  much  above  the  rock  at 
an  elevation  of  940  feet  A.  T. 

The  next  objective  point  is  F,  a  very  high  cleared  hill  south  of 
the  village  of  Carmel.  This  hill  reaches  an  elevation  of  360  feet 
above  Carmel,  which  is  given  as  939  feet  A.  T.  From  F  the  view  is 
as  grand  and  extensive  as  from  Peach  Orchard  hill  at  C.  The  points 
most  interesting  in  this  study  are  the  broad  valley  extending  to  the 
northeast  to  Cynthiana  and  filled  with  an  arm  of  the  Flats,  and  an- 
other broad  valley  very  similar  to  the  last,  but  stretching  off  to  the 
southeast.  The  view  to  the  northeast  reaches  to  the  horizon  along  a 
continuous  valley.  The  view  along  the  valley  to  the  southeast  is  termi- 
nated in  five  or  six  miles  by  a  line  of  hills,  which  are  later  found  to 
be  the  hills  forming  the  eastern  wall,  of  the  Brush  creek  valley. 

After  observing  a  few  land  marks  that  will  aid  the  recognition  of 
our  point  of  view,  we  descend  into  the  valley  again  and  traverse  its 
rolling  surface  to  Cynthiana.  Here  the  drift  shows  a  mean  elevation 
of  200  feet  above  Paint  creek,  1000  feet,  A.  T.  Ascending  a  hill,  G, 
just  south  of  the  village,  our  landmark  at  C  is  easily  located,  and  it 
at  once  becomes  evident  that  the  axis  of  the  valley,  observed  from  C, 
passes  east  of  Cynthiana  and  farther  to  the  southwest. 
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Following  along  this  valley,  with  its  drift  surface  much  cut  up  into 
hills  and  valleys  (yet  when  on  top  of  the  hills  this  surface  appears  quite 
even)  we  reach  a  point  H,  near  a  large  iron  bridge  across  Brush  creek,  on 
the  pike  from  Sinking  Springs  to  Carmel.  Here  is  observed  a  side 
valley  entering  from  the  northwest.  Crossing  the  bridge  and  pro- 
ceeding along  the  pike  to  a  high  hill  of  till  at  I,  191  feet  above  Paint 
creek,  85  feet  above  the  water  in  Brush  creek  at  the  bridge,  the  land- 
marks at  F  are  visible,  and  then  is  understood  the  reason  why  this  val- 
ley when  viewed  from  F,  appeared  to  be  closed  at  its  southeastern  end. 

As  we  pass  down  the  valley  of  Brush  creek,  it  is  noticed  that 
while  the  creek  is  runnmg  in  a  large  valley  in  the  drift-filling  it  is 
nevertheless  flowing  with  a  very  sluggish  current.  The  high  sand- 
stone and  slate  hills  are  closer  together  and  the  rock  valley  is  much 
narrowed.  One  looks  in  vain  for  a  gap  in  the  hills  which  will  indi- 
cate the  position  of  the  exit  of  the  creek.  The  only  apparent  open- 
ing is  in  the  direction  from  which  we  have  come. 

We  proceed  to  K  along  the  bed  of  the  creek  which  now*  con- 
tains no  water,  except  in  the  deep  holes  and  is  a  muddy  and  sandy 
channel.  Here  is  a  small  stream  entering  from  the  western  continua- 
tion of  the  old  valley.  Here  also  are  found  evidences  of  a  buried 
rock  ravine  which  occupies  a  position  more  central  to  the  main  part 
of  the  old  valley.  This  old  ravine  is  filled  with  till  and  its  walls 
but  thinly  covered.  Its  position  is  shown  by  a  meander  of  the  chan- 
nel of  Brush  creek  and  also  by  a  side  ravine  of  recent  erosion,  which 
crosses  it.  The  small  tributary  to  Brush  creek  is  fed  by  a  number  of 
springs  and  flows  along  the  contact  line  of  the  drift  and  rock,  along 
the  southern  side  of  the  old  valley,  its  former  ravine  near  the  center 
of  the  valley  being  filled  with  the  drift. 

Standing  at  the  mouth  of  this  small  stream,  not  500  yards  from 
the  place  where  the  channel  of  Brush  creek  is  transformed  into  a 
narrow  and  deep  gorge,  one  unfamiliar  with  the  facts  would  find  no 
marks  to  indicate  the  location  of  the  exit  of  Brush  creek  from  this 
apparent  basin,  so  skillfully  has  nature  concealed  the  facts  by  topo- 
graphical features,  and  a  luxuriant  growth  of  underbrush  along  the 
stream,  gradually  merging  into  the  forest  of  the  mountains  sides. 

Shults*  mountain,  L,  presents  the  most  favorable  opportunity  for 
a   comprehensive  view.     From  its  summit,  440  feet  above  the  waters 
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of  Brush  creek  and  1325  feet  A.  T.,  the  broad  plain  of  the  Beech 
Flats  stretches  away  to  the  northeast  and  the  horizon  is  formed  by  the 
hills  forming  the  north  wall  of  Paint  creek,  opposite  Bainbridge.  To 
the  north  at  the  foot  of  the  mountain,  lies  the  short  westward  exten- 
sion of  this  valley  beyond  the  exit  of  Brush  creek.  In  the  dis- 
tance are  visible  the  tops  of  the  numerous  ridges  shown  on  the  map. 
The  appearance  being  that  of  a  very  hilly  country  and  also  resembling 
the  view  to  the  east  and  southeast.  So  similar  are  these  two  views,  that 
the  conclusion  is  inevitable,  that  their  topographical  features  are  the 
results  of  similarly  operating  forces.  The  region  to  the  east  and  south- 
east is  beyond  the  limits  of  the  ice  and  the  natural  inference  is,  that 
the  region  to  the  north  has  been  so  slightly  modified,  that  the  main 
features  of  its  preglacial  forms  are  preserved. 

Fisher's  mountain  M  stands  out  farther  to  the  southwest,  and  its 
summit  is  reached  at  an  elevation  of  410  feet  above  Brush  creek,  1295 
A.  T.  To  the  south  lies  a  broad  expanse  of  low  lying  country  in 
the  vicinity  of  Sinking  Springs.  From  this  low  region  the  general 
slope  of  the  country  rises  rapidly  across  Adams  county  to  and  beyond 
the  Ohio  river.  Into  this  inclined  plain  Brush  creek  has  excavated 
a  narrow  and  deep  gorge.  So  narrow  are  the  gorges  of  all  the  streams 
in  this  district  that  from  the  point  of  view  chosen  it  is  impossible  to 
determine  their  courses.  From  this  same  depressed  region  the  coun- 
try level  rapidly  rises  to  the  west  to  the  water  shed  separating  the 
waters  of  Brush  creek  and  Rocky  Fork  from  those  of  western  High- 
land county.  This  region  is  sparsely  covered  with  drift.  The  land 
also  rises  rapidly  to  the  northwest  to  the  table  land  and  drift-cov- 
ered region  of  northern  Highland  county. 

The  descent  is  now  made  in  order  to  study  the  characters  of  the 
Brush  creek  gorge  which  lies,  as  shown  from  our  maps,  between  Fisher's 
mountain  and  Fort  Hill,  but  which  was  not  visible  from  the  summit  of 
the  mountain.  After  a  very  steep  descent  of  410  feet,  the  rough 
mountain  road  passes  between  two  walls  of  limestone,  evidently  a 
great  fissure,  and  emerges  in  the  dry  bed  of  Brush  creek  gorge.  The 
slopes  of  Shults'  and  Fisher's  mountains  and  Fort  Hill  have  angles  of 
about  35  degrees  and  where  these  plains  of  the  mountain  sides  would 
intersect  occurs  the  (J  shaped  gorge  of  the  creek,  with  vertical  walls  o! 
about  50  feet  and  the  gorge  about  100-200  feet  wide.  The  bed  of  the 
creek  is  composed  largely  of  limestone  gravel  with  a  small  percentage 
of  northern  drift  pebbles.     In  no  part  of  the  gorge  examined  in  this 
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volume  of  the  water  flowed  over  the  col  at  P  and  developed  the  Brush 
creek  gorge.  As  climatic  conditions  prevailed  and  the  ice  began  to 
recede  from  the  heads  of  these  valleys  the  volume  of  water  which 
filled  the  outlet  streams  at  £  and  P  remained  large  and  excavated 
large  valleys  in  the  ground  moraine  thus  exposed  and  cut  deep  and 
wide  gorges  in  the  rocks  at  £.  and  P.  As  soon  however  as  recession 
had  proceeded  as  far  as  Paint  creek  this  new  channel  was  taken  by 
the  glacial  waters  and  the  water  in  Brush  creek  was  suddenly  re- 
duced from  a  considerable  torrent  to  a  small  stream  fed  only  by 
meteoric  waters.  As  the  volume  of  the  water  was  reduced  suddenly 
there  was  no  opportunity  for  the  development  of  terraces  in  Baker's 
Fork  of  Brush  creek.  Subsequent  erosion  has  resulted  in  the  partial 
filling  of  these  gorges  and  the  present  state  of  movement  is  now  un 
certain. 

If  the  above  conclusions  are  warranted  the  Beech  Flats  must  then 
be  considered  as  a  portion  of  the  great  level  topped  ground  moraine  so 
extensive  within  the  limits  of  the  ice  movement  in  the  portions  of  the 
State  to  the  north  and  west  of  the  Flats. 
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I. 

WAX  MODELING  FROM  MICROSCOPIC  SECTIONS. 

By  W.  E.  Wells. 

[Read  hefore  the  Scientific  Association  at  its  Regular  Meetings  /an,  i6^  ^^97 »] 

In  the  morphological  and  comparative  study  of  organic  structures 
the  valye  of  wax  modeling  cannot  be  over-estimated.  In  view  of  this 
fact,  and  owing  to  the  apparent  scarcity  of  literature  on  the  subject,  a 
brief  outline  of  methods  employed  in  the  Biological  Laboratories  of 
Denison  University,  is  here  given. 

Models  may  be  divided  into  two  classes :  wax  or  clay  models, 
which  are  moulded  by  hand,  and  wax  and  card-board  models,  which 
are  constructed  from  microscopic  sections. 

Models  of  the  first  class  are  built  up  from  observed  form  in  gross 
dissection  and  will  not  be  described  in  detail  here. 

JVax  Modeling  from  Sections,  This  method  consists,  essentially,  in 
9onstructing  enlarged  patterns  of  a  series  of  microscopic  sections,  and 
from  these  patterns  constructing  a  model  which  will  represent  the  origi- 
nal unsectioned  tissue,  but  on  a  greatly  enlarged  scale. 

Wax,  The  material  best  suited  for  such  modeling  is  ordinary 
beeswax.  The  beeswax  of  commerce  is  either  bleached  or  unbleached. 
The  unbleached,  by  virtue  of  its  greater  plastic  property,  is  better  suit- 
ed for  modeling.  The  least  tendency  toward  brittleness  becomes  a 
source  of  trouble  in  the  cutting  process. 

A  medium  sized  model,  measuring  in  its  three  dimensions,  6x3x2 
inches,  requires  about  one  pound  of  wax,  including  necessary  waste. 

Commercial  yellow  wax  may  be  had  at  a  cost  of  from  40c.  to  60c. 
a  pound.  Bausch  &  Lomb  furnish  a  special  modeling  wax  at  55c.  a 
pound,  in  bulk,  or  in  sheets  of  uniform  thickness,  at  $1.12  a  dozen. 

Wax  Sheets — Method  for  Casting,  The  wax  sheets  on  which  the 
sectional  drawings  are  to  be  traced,  must  be  of  definite  thickness,  for 
if  the  length  and  breadth  be  magnified,  the  thickness  must  also  be  in 
direct  proportion. 

In  rough  modeling  where  general  morphological  relations  only  are 
sought,  the  thickness  may  be  estimated,  and  sheets  made  accordingly. 
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In  that  case,  the  wax  may  be  cast  in  shallow  boxes,  constructed  from 
heavy  oiled  paper. 

But  in  order  to  secure  scientific  accuracy,  and  usually  this  is  de- 
sirable  if  not  essential,  it  is  necessary  to  have  the  wax  sheets  of  known 
and  exactly  uniform  thickness.  In  order  to  secure  such  sheets  a  cast- 
ing box  is  necessaiy.  A  moulding  box  such  as  is  used  in  the  chalk 
plate  engraving  or  stereotyping  process  answers  every  purpose.  Such 
box  may  be  improvized  by  using  two  perfectly  smooth  metal  plates  of 
suitable  size.  Between  these  plates,  and  on  three  sides,  are  placed 
narrow  metal  strips  of  the  required  thickness.  The  plates,  having  been 
previously  warmed  and  oiled,  are  clamped  together  and  the  melted  wax 
run  in.  The  secret  of  obtaining  good  results  lies  in  having  the  plates 
at  just  the  right  temperature.  If  too  cool,  the  chilled  wax  will  have  a 
striated  uneven  surface.  If  too  warm  upon  attempting  to  remove  the 
sheets  the  wax  will  be  found  adhering  to  the  plates.  Care  must  be 
taken  also  to  pour  the  wax  in  a  steady  stream,  otherwise  the  sheet  will 
contain  air  bubbles.  It  is  necessary,  moreover,  to  oil  the  plates  before 
each  casting.     Vaseline  is  best  suited  for  this  purpose. 

Iracirtg,  The  patterns  are  traced  on  the  wax  sheets  by  the  aid  of 
the  camera  lucida  or  the  projection  microscope.  An  ordinary  lead- 
pencil  or  a  porcelain  stylus  is  used  for  the  purpose  of  tracing.  The 
latter  is  better  followed  by  the  eye  on  the  dark  wax  background. 

It  must  be  remembered  that  the  optical  principles  involved  in  the 
camera  lucida  require  that  the  drawing  surface  shall  be  tilted  toward 
the  microscope  twice  as  many  degrees  as  the  mirror  is  depressed  be- 
low 45  degrees.  Often  when  the  magnification  is  high,  or  the  object  large, 
it  becomes  necessary  to  move  the  section  in  the  field,  which  in  turn 
necessitates  a  corresponding  change  in  the  position  of  the  wax  sheet. 
This  is  not  only  a  tedious  process,  but  necessarily  introduces  errors  and 
is  entirely  obviated  with  the  projection  method.  Often  the  desired 
magnification  requires  sheets  too  thin  to  work  with.  Such  an  obstacle 
may  be  met,  if  every  other  or  every  third  section  be  drawn  on  sheets 
twice  or  three  times  the  estimated  thickness. 

The  latest  development  in  wax  modeling,  as  originated  in  our  lab- 
oratories, is  the  process  of  wax  tracing  by  means  of  the  microscopic 
lantern  projector. 

A  small  movable  screen  is  used  on  which  to  project  the  sections. 
By  moving  this  screen  in  the  focal  plane,  a  graduated  scale  is  made 
out   to   indicate  different  magnifications.     On  the  screen  is  a  frame 
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which  serves  the  purpose  of  a  holder  for  the  wax  sheets.  The  magni- 
fication being  determined  upon,  the  wax  sheets  are  cast  with  a  corres- 
ponding thickness.  The  screen  is  placed  at  the  proper  distance  as  in- 
dicated by  the  scale,  the  images  on  the  slides  are  projected  in  their  ser- 
ial order  and  the  patterns  traced  on  the  wax  sheets. 

In  case  much  detail  is  required,  the  contrast  may  be  increased  by 
covering  the  wax  surfaces  with  thin  white  paper,  and  then  tracing  with 
a  pencil,  the  pressure  of  the  point  being  sufficient  to  transfer  the  out- 
line to  the  wax  beneath. 

The  advantages  of  this  method  are  at  once  evident.  In  the  first 
place  it  is  labor  saving.  An  entire  series  may  be  patterned  within 
the  space  of  an  hour  or  two.  Large  models  may  be  constructed  with- 
out the  extremely  tedious  process  of  moving  the  wax  sheet  while  trac- 
ing, as  is  necessary  with  the  camera  lucida.  And  also,  almost  absolute 
accuracy  is  insured,  which  by  the  usual  method  is  difficult  to  obtain, 
owing  to  the  obscure  field  and  possible  lateral  distortion  of  the  camera 
lucida.  It  is  only  necessary  to  use  an  objective  which  will  include  all 
the  field  desired  as  the  magnification  depends  upon  the  distance  of  the 
sheet  from  the  lantern. 

Cutting  out  Sectional  Drawings,  After  the  sections  have  been  out- 
lined on  the  wax  sheets,  they  are  to  be  cut  out  in  serial  order.  This 
may  be  done,  either  with  an  ordinary  pen  knife,  or  better  still,  with  an 
apparatus  designed  especially  for  this  purpose.  It  consists  of  a  wooden 
frame,  between  the  two  free  ends  of  which  a  fine  piano  wire  is 
stretched.  The  tension  of  the  wire  is  varied  by  a  thumb  screw.  A 
platform  is  attached  to  the  lower  arm,  the  wire  being  passed  through  a 
perforation  in  the  center.     As  shown  in  Fig.  i. 

When  in  use  the  apparatus  is  clamped  to  a  table.  The  cutting  is 
accomplished  by  simple  pressure  of  the  wax  sheet  against  the  wire. 
The  smallest  piano  wire,  with  a  diameter  of  from  .037  to  .035  of  an 
inch,  should  be  used.  Experiments  in  heating  the  wire  by  electricity 
have  so  far  proven  unsatisfactory.  For  when  the  heat  is  increased  to 
the  proper  degree,  fusion  of  the  cut  edges  takes  place.  All  the  sec- 
tions can  be  cut  at  once,  and  then  built  up,  or  if  only  a  small  quantity 
of  wax  is  available,  the  cutting  and  modeling  may  be  carried  on  to- 
gether section  by  section.  Thus  the  waste  may  be  used  for  casting 
additional  sheets.  If  the  first  method  is  followed  it  is  well  to  number 
the  drawings  to  guard  against  any  misplacement  in  the  final  recon- 
struction.    When  the  sections  have  been  fitted,  they  are  cemented  to- 
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gether  by  meaiu  of  he&t.  The  model  ii  finally  glazed  over  by  bdlg 
bcid  for  an  insURt  over  a  hot  flame. 

Some  models  require  mounting  on  a  wooden  base  while  othets 
from  the  nature  and  position  of  the  parts  represeated,  show  off  to  bet 
tcr  advantage  without  any  permanent  base  support. 

Painting.  To  preserve  and  beautify  the  model,  it  should  be 
painted.  This  abo  serves  as  an  excellent  means  for  differentiating  tbe 
various  parts.     At  Denison  University  a  uniform  series  of  colon  are 


Fig.  r. 
used  to  designate  the  different  tissues.  Thus,  yellow  always  indicates 
nervous  tissues,  drab  is  used  for  epithelial  tissue,  red  for  glandular  and 
black  for  bone  and  cartilage.  While  is  generally  used  for  painting  pei- 
manent  bases  or  supports  on  which  the  models  are  to  be  mounted. 
Each  color  should  be  laid  on  and  allowed  to  dry  separately.  This  pre- 
vents any  running  together  of  colors. 

For  black,  turpentine  asphaltum  is  unexcelled,  for  red  and  yellow 
tube  paints  answer  very  well.  They  require  however,  to  be  thiimcd 
out  with  a  small  quantity  of  turpentine.     In  fact  all  paints  used  for  this 
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purpose,  should  contain  some  dryer,  such  as  turpentine  or  Japan  dryer 
because  the  wax  but  poorly  absorbs  the  oil. 

LaheUng.  Labeling  the  different  parts,  adds  greatly  to  the  future 
value  of  the  model.  Any  good  mucilage  answers  the  purpose  of  an 
adhesive,  and  is  preferable  to  glue. 

Madeiing  Instruments.  Modeling  instruments  may  be  had  from 
any  biological  supply  house.  However,  those  most  necessary  may  be 
improvised  without  much  trouble. 

One  of  the  most  useful  modeling  tools  is  made  by  fitting  a  small 
spoon  into  a  wooden  handle.  With  this  simple  instrument  almost  the 
entire  process  of  modeling  may  be  carried  out. 

Another  convenient  tool  is  an  ordinary  long  bladed  knife.  For 
rounding  out  concavities,  a  small  iron  bar  with  a  spherical  enlargement 
at  one  end,  and  fitted  with  a  wooden  handle,  is  a  useful  accessory. 

Card-Board  Modelling  from  Microscopic  Sections,  This  method  is 
a  modification  of  the  former.  But  serves  to  represent,  in  addition  to 
form  and  relation  of  parts,  the  histological  elements  which  enter  into  the 
tissues. 

The  process  is  essentially  the  same  as  that  for  wax  modeling,  ex- 
cept that  the  sectional  patterns  are  traced  on  card-board  instead  of  wax, 
and  mounted  on  wires  in  a  frame,  instead  of  being  fitted  and  cemented 
toged&er. 

After  the  sections  have  been  cut  out,  the  minute  histological  struc- 
tures are  sketched  on  each  one,  from  a  microscopical  examination  of 
the  corresponding  sections  in  the  series. 

Two  or  more  wires  are  stretched  within  a  light  frame-work,  in  such 
a  maimer  that  the  model  is  suspended  in  the  required  position.  In 
each  of  the  card-board  sections,  are  two  or  more  slots,  through  which 
the  wires  are  to  pass,  when  the  sections  are  in  position.  The  sections 
are  separated  from  each  other  by  small  beads  which  are  strung  on  the 
wire  for  that  purpose. 

By  such  an  arrangement  any  section  may  be  taken  out  of  the 
model  and  its  histological  structure  readily  seen. 


ELECTRICAL  WAVES  IN  LONG  PARALLEL  WIRES. 

By  A.  D.  Cole. 

KtUh^rt  At  Am,  Attet.  ftr  Ou  AJoatutmait  ef  Sana,  at  Bt^graU,  Amg,  iSg6. 

The  experimenUl  study  to  be  described  in  this  paper  was  under' 
taken  as  a  preliminary  to  a  research  on  the  refractive  index  of  certain 
liquids  for  electrical  undulations  as  deduced  from  a  measurement  <rf' 
the  ratio  of  wave-length  in  the  material  under  investigation  to  that  is 
air.  That  research  has  been  published  in  WUdamaiuti  Anmden  ( Feb- 
ruary, 1S96)  and  in  full  abstract  in  the  July  number  of  the  Pfysic^ 
Jimtw,  but  BO  many  facts  not  hitherto  described  were  noted  in  the 
preliminary  study  that  I  have  ventured  to  bring  them  before  you  in  the 
present  paper. 

Stationary  electrical  waves  were  produced  in  two  long  wires  ac- 
cording to  Lecher's  modilicaticms  of  the  original  method  of  Herts. 
The  apparatus  used  is  shown  in  Fig.  i. 

/  is  an  induction  coil  capable  of  giving  a  spark  several  centimeters 
long.  Wires  from  its  secondary  terminals  are  joined  to  the  two  pri- 
mary plates  P  P' ,  the  latter  being  connected  ( except  for  a  spark  gap 
I  to  4  mm  long)  by  short  rods  terminated  by  brass  balls. 

The  distance  between  the  primary  plates  could  be  varied  by  slid- 
ing these  rods  in  their  support,  and  the  resulting  changes  in  the  capac- 
ity and  self-induction  of  the  system  controlled  the  oscillation  period. 
The  primary  plates  were  40  cm.  square  and  from  3  to  10  cm.  apart. 
From  the  oscillaiion.s  set  up  in  these  by  the  discharges  of  the  induction 
coil,  oscillations  were  induced  in  two  secondary  plates,  s  /,  each  10  cm. 
square,  placed  a  few  centimeters  in  front  of  the  primary  plates.  To 
the  centre  of  each  secondary  plate  a  long  wire  was  attached  and  these 
two  wires,  after  approaching  ( as  seen  at  a  n' )  to  a  distance  of  S  cm. 
apart,  stretched  away  horizontally  and  parallel  a  distance  of  about  4 
meters.  At  every  oscillation  of  the  secondary  plates  a  wave  of  elec- 
tricity passed  along  each  wire,  was  reflected  back  at  its  end  and  pro- 
duced, by  interference  with  new  advancing  waves,  a  system  of  stadoo- 
«7  wavM  with  altctoating  nodes  and  v«ntral  segments,  analogoui  to 
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the  stationary  sound-waves  in  a  vibrating  stretched  string.  As  in 
lecher's  experiments,  a  small  Geissler  tube  without  electrodes,  placed 
between  the  remote  ends  of  the  parallel  wires,  glowed  brilliantly. 

A  short  wire  placed  across  the  parallel  wires  in  general  caused  the 
light  to  cease,  but  positions  could  be  found  such  that  the  tube  still 
continued  to  glow.  Three  such  positions  were  found  with  the  appara- 
tus used.  These  were  separated  by  equal  intervals  and  marked  nodal 
positions,  any  interval  giving  the  half  wave-length  of  the  undulations 
in  the  wires.  The  ends  of  the  wires  and  of  the  secondary  plates  form 
ventral  segments  in  the  resonance  system.  H.  Rubens^  had  succeeded 


Fig.  I. 

in  measuring  not  only  the  length  but  the  form  and  amplitude  of  such 
waves  by  use  of  the  instrument  .  devised  by  Paalzow  and  himself  and 
named  the  **  dynamo-bolometer."  I  used  the  same  instrument  em- 
ployed by  Rubens  in  his  study  of  stationary  waves  in  wires.  Fig.  2 
shows  its  construction,  -^i  R^  R%  R\  are  the  resistances  of  a  balanced 
Wheatstone  bridge.  Two  of  these,  -^1  R  2,  are  themselves  balanced 
bridges,  each  of  their  four  arms  being  a  very  fine  iron  wire  about  10 
cm  long  and  of  seven  ohms  resistance.  Suppose  the  whole  system 
balanced,  and  a  weak  but  steady  current  supplied  by  the  battery  B. 
The  galvanometer  shows  no  deflection.  Evidently  if  alternating  cur- 
rents produced  by  electrical  oscillations  enter  by  the  wires  vmf  they 
will  circulate  only  in  the  minor  bridge  R  2,  but  will  disturb  the  balance 
of  the  main  bridge  by  the  heating  effect  in  i?  2*     This  disturbancCi  if 


»  H.  Rubent,  Wied.  Aooalen,  Vol.  XLII,  p.  iS4f  (i89i*) 
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too  great,  will  be  proportional  to  the  heating  effect  producing  it 
;his  in  mm,   to  the  oscillations  in  the  wires  wii' .     The  galvanom- 
;er  deflections  become  therefore  a  direct  measure  of  the  intensity  of 
<ic  electrical  oscillations.' 

To  nvoid  disturbing  the  wave  system  in  the  wires.  Rubens  did  not 

»ch  the  wires  w  w'  from  the  dynamo-bolometer  directly  to  the  points 

»hc  parallel  wires  to  be  investigated,  but  to  little  jars,  made  by  plac- 

iround  the  wires  bits  of  glass  tube  surrounded  by  shorter  strips  of 

dlI  foil  as  "  outer  coatings,"  the  wires  themselves  forming  the  "inner 

iga."    With  this  apparatus,  larger  galvanometer  deflecdons,  ob- 


FlG.    3. 


tained  when  the  bridge  wire  is  at  a  node,  correspond  to  the  glowing  of 
flie  Geissler  tube  in  Lecher's  arrangement. 

The  wave  distribution  along  the  parallel  wires  was  studied  as  fol- 
lows :  The  Leyden  jars  were  placed  over  the  ends  of  the  wires,  a 
bridge  of  wire  pbced  io  a  definite  position  across  the  wires  (as  shown 
by  a  tape  measure  stretched  below),  current  sent  through  the  induc- 
tion coil,  and  the  galvanometer  deflection  produced  by  the  heating  of 
the  dynamo-bolometer  read.  This  was  repeated  three  or  four  times  for 
each  bridge  position,  and  bridge  positions  taken  5  to  10  cm  apart  over 
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the  whole  length  of  the  wire.  Many  such  series  of  observatii 
made,  the  conditions  being  varied  somewhat  to  learn  the  effect  of  sucl 
variatioDs.  The  results  may  be  best  presented  in  the  form  of  curves 
absciss£e  representing  positions  of  the  bridge  on  the  wire  and  ordinatt 
the  corresponding  galvanometer  deflections  in  millimetres. 

Rubens  had  noted  that  the  number  of  maxima  in  a  curve  is  dimin 
ished  by  (a)  increasing  the  distance  between  the  primary  piates,  ani 
(6)  leaving  a  bridge  at  a  maximum  position  and  exploring  with  : 
ond  sliding  bridge.  i 

These  facts  are  shown  repeatedly  in  my  curves.  Thus  in  curve] 
D  (Plate  I)  there  are  six  strong  maxima  and  seven  or  eight  weake^ 
ones.  Abscissae  represent  position  of  the  wire  bridge  as  measured  bjl 
a  tape  measure  divided  to  centimeters  stretched  between  the  paralld 
wires,  and  ordinates  the  corresponding  galvanometer  deflection  in  mm 
limeters.  In  this  experiment  the  primary  plates  were  4.5  cm.  aparC 
By  increasing  this  distance  to  8  cm.  the  three  strong  maxima  (separated 
from  one  another  by  intervals  of  146  cm.)  almost  disappeared,  tlU| 
other  three  remaining.  ^ 

Again,  by  leaving  a  bridge  in  the  position  corresponding  lo  tbt| 
maximum  nearest  the  secondary  plates  and  exploring  with  a  second 
bridge,  all  but  three  of  the  15  maxima  practically  disappeared.  These 
three  occupied  positions  8,  154.5  and  303.5  cm.,  at  practically  equal 
distances  apart  and  are  shown  in  curve  G.  The  maximum  near  the 
middle  of  the  wires  was  especially  sharp,  the  two  others  weaker  by  the 
same  amount.  The  effect  of  a  fixed  bridge  is  thus  to  reduce  a  some- 
what complicated  wave  system  to  a  simple  one. 

The   maxima  obtained  were  so  improved  in  both  strength   and 

sharpness  by  the  use  of  a  second  bridge  that  two  very  careful  determii 

nations   of  their  position  were  made  to  get  an  idea  of  the  degree  fl^ 

precision  allowed  by  this  method  of  calculating  the  half  wave-leng^ 

The  results  are  as  follows  ;  i 


Firs 


Max 


aS-3 


18B.S 


Interval! 


3S"4 


163.3 


■61.91         "63-' 
63  1 1         163.4 


The  nodal  positions  seemed 


35 1 -5 

3  be  capable  of  being  located  to 


rith- 


in  a  fourth  of  a  centimeter,  and  on  repeating  the  experiment  the  same 
results  could  be  expected  within  a  half  centimeter. 

Still  greater  steadiness  and  definiteness  were  secured  in  some  tat 
experiments  by  the  use  of  three  or  even  four  fixed  bridges. 
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No  change  has  been  attributed  to  a  change  of  the  distance  be- 
tween primary  and  secondary  plates  by  other  experimenter,  so  Tar  as 
I  am  aware  ;  but  a  comparison  of  several  of  my  curves  seems  to  indi- 
cate quite  clearly  that  diminishing  this  distance  increases  the  complei- 
i(y  of  tlie  curve. 

It  is  worth  noting  that  in  each  of  these  two  and  three  following 
carclul  determinations,  the  internodal  space  nearest  the  secondary 
plates  was  about  5  mm  longer  than  the  other.  This  also  has  not  been 
elsewhere  noted,  so  far  as  I  know. 

As  it  was  my  plan  to  estimate  the  refractive  index  of  a  number  of 
litiuids  by  surrounding  a  portion  of  two  parallel  stretched  wires  by  the 
liquid  under  investigation,  it  seemed  desirable  to  use  the  wires  much 
nearer  together  than  other  experimenters  or  I  myself  had  done  before,  in 
order  to  avoid  the  necessity  of  using  a  larger  amount  of  liquid  than  I 
could  readily  obtain.  I  accordingly  set  up  my  apparatus  again,  with 
the  wires  only  three  cm  apart.  By  this  change  two  distinct  results  were 
produced.  In  the  first  place,  the  deflections  produced  corresponding 
to  the  maxima  positions  on  the  wire  were  considerably  reduced  in 
amount,  vit:  to  about  one  third  of  the  value  before  obtained.  This 
was  easily  provided  for  As  the  galvanometer  used  had  been  adjusted 
to  only  moderate  sensitiveness,  a  new  adjustment  of  it  gave  deflections 
sufticiently  large.  The  otbcr  change  noticed  by  bringing  the  wiies 
nearer  was  a  shortening  of  the  interval  between  nodal  positions.  To 
make  sure  of  this  result  and  to  measure  the  amount  of  the  chatige, 
three  complete  determinations  of  the  three  maxima  were  made,  read- 
ings being  made  at  each  centimetre  on  the  wire  near  the  maxima  posi- 
tions.    The  results  are  as  follows  : 


Means. 

DilfereDce. 

Previoai 

36.6 

J6.7 

36-5 

26  6 

"87.5 

.87.5 

'87.5 

'87.S 

160.9 

'63-5 

347-4 

347-7 

347.5 

347  5 

1600 

1630 

The  three  determinations  agree  so  well  that  there  can  be  little 
doubt  of  a  shortening  of  the  internodal  interval  by  about  3  cm  or  1.5 
per  cent.  Bui  the  true  change  is  more  than  this,  for  the  bridges  them- 
selves form  a  part  of  the  resonance  system,  and  two-thirds  of  their 
length  should  be  added  to  the  apparent  internodal  distance  to  get  the 
true  half  wave-length.  The  bridges  were  12  cm  long  in  the  first  in- 
stance, and  3  in  the  second.     This  correction  gave  171.3  as  the  half 
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wave-length  for  wires  8  cm  apart,  and  162.S  for  wires  3  cm  apart,  a 
change  of  9  cm,  or  more  than  5  per  cent. 

It  became  desirable  next  to  study  the  effect  of  surrounding. a  por- 
tion of  the  parallel  wires  by  a  containing  vessel  such  as  would  be  suita- 
ble for  holding  a  liquid.  I  used  a  covered  trough  of  zinc,  100  x  10 
X  10  cm,  with  the  wires  passing  centrally  through  rubber  stoppers  in 
the  ends,  one  end  being  made  to  coincide  with  the  centre  maximum. 

The  intemodal  spaces,  which  had  been  equal  before,  were  now 
different,  that  which  included  the  metal  box  being  shortened  3.3  cm  or 
about  2  per  cent. 

The  result  is  of  the  sort  that  we  might  expect,  as  the  proximity  of 
the  metal  box  would  naturally  increase  the  capacity  of  a  given  length 
of  the  wires  in  that  neighborhood,  rendering  a  shorter  length  necessary. 

Later  experiments,  in  which  there  were  two  intemodal  spaces  be- 
fore the  box  was  reached,  developed  the  fact  that  the  influence  of  the 
box  upon  the  half-wave  external,  but  adjacent  to  it,  was  considerable, 
since  this  half-wave  was  invariably  5  cm  shorter  than  the  one  remote 
from  the  box. 

When  the  box  was  filled  with  distilled  water  only  a  small,  constant 
deflection  of  the  galvanometer  was  obtained,  and  this  was  shown  to  be 
due  partly  to  a  direct  magnetic  effect  of  the  induction  coil  upon  the 
galvanometer  and  partly  to  current  induced  in  the  bolometer  wires 
from  the  wires  connecting  the  induction  coil  with  the  storage  battery. 

Up  to  this  time  the  little  **  Leyden  jars"  had  always  been  placed 
at  the  remote  end  of  the  parallel  wires.  The  jars  were  now  removed, 
and  still  smaller  ones  of  the  same  sort  placed  at  the  ventral  segments 
of  the  two  external  half  waves.  Although  these  had  very  small  outer 
coatings — consisting  of  cylinders  of  copper  foil  5  mm  in  diameter  and 
5  mm  long — it  was  found  that  their  capacity  could  not  be  neglected, 
but  was  equal  to  2.5  cm  wire-length.  This  appeared  from  the  fact  that 
the  intemodal  space  containing  the  **  Leyden  jar"  was  shortened  2.5 
cm,  the  other  remaining  the  same  as  before. 

Still  smaller  jars  were  next  made  of  a  single  tum  of  very  fine  wire 
about  a  glass  tube  5  mm  in  diameter.  These  were  found  to  make  no 
appreciable  change  in  the  position  of  the  maxima,  and  still,  when  placed 
at  a  ventral  segment  and  connected  to  the  dynamo-bolometer,  suffic- 
iently large  deflections  (100  mm)  were  obtained. 

Very  fine  resonance  systems  were  obtained  in  the  extemal  portion 
of  the  parallel  wires  in  those  experiments  where  a  node  was  forced  at 


t4  BULLETIN   OK   THE    LABORATORIES 

the  box  end, — belter  than  had  been  obtained  with  the  parallel  wires 
alone.  This  result  is  not  attributed  to  the  presence  of  the  box,  but 
rather  to  the  use  of  the  Leyden  jars  at  intermediate  ventrals  segments 
instead  of  at  the  ends  and  to  the  readjustment  of  bridges  already  placed 
whenever  the  capacity  of  the  system  was  changed  by  adding  a  new 
bridge. 

Thus  in  one  esperiment  with  bridge  fixed  at  box  end  255,  nodes 
were  located  as  follows : 


Thus  the  9  nodal  positions  fall  ii 
of  ia.3,  85.7  and  67  respectively. 


e  groups,  showing  intervals 


I.  e.,  according  as  the  noda!  position  occupied  belonged  to  group  t,  2 
3,  the  vibrating  system  consisted  of  2,'4,  sl4  or  4j^  half  waves,  the 
system  of  wires  and  end  plates  being  equivalent  to  301  cm  of  straight 
parallel  wires. 

These  results  gave  a  simple  means  of  calculating  the  parallel-wire 
equivalent  of  the  secondary  plates  and  their  connecting  wires.  As  the 
parallel  wires  began  at  — 8  of  the  scale,  the  first  node  { — 3)  is  5 
cm    from    one   end,    but    the    whole  part  of  the  system  beyond  this 

node  ^  —  or  43  minus  5  ^  38  as  the  equivalent  in  cm  of  the  parallel 

wires  for  the  capacity  of  each  plate  (6x6  cm)  and  of  the  1 1  cm  of  wire 
leading  from  it  to  the  parallel  wires. 

From  another  system  of  nodes  we  get  in  the  same  way  the  same 
result.     Thus : 
—  ~  60  miaaa  (7+14  5)  —  38,5  or  prtctically  the  stme  as  before. 

From  another  experiment  with  a  system  of  very  different  length  of 
parallel  wires,  the  wire  equivalent  of  the  same  plate  came  out  39.1 
and  40;  mean,  39.6. 
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The  distribution  of  energy  in  the  internodal  spaces  was  next  in- 
vestigated. Bridges  were  placed  at  two  nodal  positions  external  to  the 
box  and  the  Leyden  jars  moved  from  one  end  of  the  intervening  half 
wave  to  the  other  at  intervals  of  lo  cm.  In  each  position  four  readings 
of  the  galvanometer  were  made  and  the  mean  values  taken  as  ordinates 
for  a  curve  whose  abscissae  were  bridge  positions,  gave  directly  the  dis- 
tribution of  electrical  energy  in  the  wires.  For  positions  between  suc- 
cessive nodes  a  very  smooth  and  regular  curve  was  obtained,  which 
differs  but  little  from  a  sinusoid.     This  is  shown  as  curve  N,  Plate   II. 

When  a  bridge  was  placed  at  the  box  end,  to  force  a  node  there, 
filling  the  box  with  distilled  water  left  the  wave  system  in  the  air-sur- 
rounded portion  of  the  wires  unchanged,  but  only  slight  and  unsatisfac- 
tory traces  of  a  wave  system  could  be  detected  within  or  beyond  the 
box,  whether  by  Leyden  jars  placed  at  the  end,  or  by  those  placed  on 
the  wires  within  the  liquid.  E.  Cohn  ^  had  detected  and  measured  the 
wave-length  of  resonance  waves  of  this  sort  in  water,  and  deduced 
therefrom  the  specific  inductive  capacity  of  water  for  long  electrical 
waves.  Of  course  the  introduction  of  liquid,  by  the  change  in  capa- 
city, might  be  expected  to  destroy  the  resonance  within  and  beyond  • 
the  box,  but  it  was  hoped  that  by  careful  adjustment  of  a  variable 
capacity  at  the  end,  the  capacity  of  this  part  of  the  system  might  be 
increased  exactly  to  some  simple  multiple  of  its  former  value  and  re- 
sonance thus  restored. 

These  hopes  proved  delusive.  The  capacity  at  the  ends  was  grad- 
ually raised  by  different  means  through  wide  limits,  but  such  changes 
seemed  to  make  no  difference  whatever  in  the  resonance  system  within 
the  liquid.  This  attempt  was  therefore  abandoned,  and  improvement 
sought  along  the  following  lines :  (a)  securing  great  galvanometer  sen- 
sitiveness, (b)  purity  in  the  liquids  used,  (c)  using  vessels  of  such  mate- 
rials that  the  liquids  used  would  have  no  action  upon  them.  Zinc  had 
been  used  in  earlier  experiments.  Now  glass  and  glass  coated  with 
pure  silver,  alone  were  used,  (d)  Taking  readings  at  very  short  inter- 
vals along  the  wire. 

By  the  use  of  these  various  precautions  well  defined  maxima  were 
obtained,  both  with  water  and  alcohol.  (See  Curve  Q,  Plate  II).  The 
maxima  were  less  sharp  and  far  weaker  however  in  the  part  of  the 
wires  surrounded  by  water  than  in  that  surrounded  by  air.    Since  the 
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■-""e-U-ngth  is  much  sliorler  in  the  lii]^iid,  (only  one-ninth  as  much  in 
T  as  in  air),  it  was  possible  to  obtain  as  many  as  four  nodal  points 
within  a  vessel  78  cm.  long.  The  details  of  this  work  with  liquids — 
water  and  alcohol— are  given  in  the  recent  paper  in  Ulaiemaiu^s 
Annalen  before  referred  to. 

Since  the  above  work  was  done  Drude  has  published  a  paper '  on 
the  same  subject   giving    preference    to    the    exciter  described  by 
CMidlot  over  that  of   Lecher.     I  have  accordingly  made  and  used 
E  Btondlot  exciter  shown  in  Fig.  r. 


F«J.  3. 
In  this  there  are  no  plates,  bat  the  inner  ends  of  the  long  paral- 
wires  are  joined  by  the  circularly-curved  wire  of  the  figure.     Witb- 
u.  this  wire  and  separated  from  it  by  only  a  few  millimeters  is  the  pair 

of  primary  exciters,  P,  P\  bent  to  form  arcs  of  a  circle  concentric  with 
the  curve  of  the  surrounding  wire,  and  carrying  zinc  balls  for  a  spark 
gap  at  the  inner  ends.  These  exciters  are  connected  directly  to  the 
secondary  terminals  of  an  induction  coil.  This  form  of  exciter  gave 
satisfactory  results,  but  I  have  done  too  little  work  with  it  to  make 
comparison  with  that  of  Lecher.  I  have  also  made  successful  use  of 
the  suggestion  of  Drude  to  use  a  Righi  resonator,  /.  e.  a  strip  of  mirror 
amalgam  with  a  narrow  slit  cut  across  the  middle,  as  a  means  of  locat- 
ing nodes  and  loops  in  parallel  wires.  In  a  later  app.iraius  of  the 
Lecher  type  I  have  used  balls  of  zinc  instead  of  brass  for  the  spark  gap. 
Neither  Rubens  nor  Cohn  seem  to  have  found  it  necessary  to  pro- 
tect the  wires  leading  to  the  bolometer  from  electro-magnetic  distur- 
bances, but  I  have  found  it  important.  This  was  accomplished  by 
enclosing  them  in  long  glass  tubes  which  were  in  turn  surrounded  b/ 
a  brass  tube. 


» P.  Prude,  Wied.  Aimiaen,  Vol.  LV,  p.  633,  (1895.) 
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To  recall  briefly  the  leading  points : 

1.  Nodes  could  be  located  on  the  parallel  wires  to  within  -g^g 
of  the  intemodal  interval. 

2.  Resonance  systems  are  injured  in  sharpness  by  placing  the 
secondary  plates  very  near  the  primary. 

3.  The  effect  of  diminishing  the  distance  between  the  parallel 
wires  ( from  8  to  3  cm.)  is  to  (a)  reduce  the  energy  of  the  stationary 
waves  to  one-third  of  their  former  value  and  (3)  to  shorten  the  inter- 
nodal  interval. 

4.  The  wire-equivalent  of  the  capacity  of  the  secondary  plates 
is  practically  the  same,  when  the  wave  length  is  considerably 
changed.     This  does  not  harmonize  with  the  experience  of  Lecher. 

5.  If  the  parallel  wires  are  made  to  pass  through  a  vessel  of  water 
70  cm.  long,  capacity  added  to  the  remote  ends  does  not  affect  the 
resonance  system  in  the  wires,  either  within  or  without  the  vessel. 

Most  of  the  experimental  work  described  above  was  done  at  the 
University  of  Berlin  under  the  direction  of  Dr.  H.  Rubens,  but  the 
later  portion  in  the  laboratories  of  Denison  University,  Ohio. 


III. 

CHANGES  IN  DRAINAGE  IN  SOUTHERN  OHIO. 

By  Frank  Leverett. 

mrh  Om  PlaU, 

In  connection  with  a  study  of  the  Ohio  Valley  and  its  tributaries, 
carried  on  for  the  U.  S.  Geological  Survey,  for  a  period  of  several 
months  the  past  year  (1896),  I  was  so  fortunate  as  to  discover  an  aban- 
doned valley  departing  from  the  present  Ohio  at  Wheelersburg,  Ohio, 
about  ten  miles  above  Portsmouth,  and  passing  northward  in  a  some- 
what winding  course  to  the  Scioto  River  opposite  the  city  of  Waverly. 
(See  map,  Plate  II).  The  valley  is  fully  a  mile,  and  perhaps  ij^  miles 
in  average  width,  and  is  cut  to  a  depth  of  nearly  300  feet  below  the 
general  level  of  the  bordering  upland,  and  to  within  about  1 50  feet  of 
the  present  level  of  the  Ohio.  A  part  of  this  valley  was  long  since 
noted  by  Dr.  Edward  Orton  as  the  channel  of  a  large  stream,  but  its 
connection  with  the  Ohio  was  not  worked  out.  (Geology  of  Ohio,  Vol. 
II,  1874,  pp.  61 1-12). 

This  valley  is  plainly  the  channel  of  a  north  flowing  stream,  and 
carried  the  Great  Kanawha  and  Big  Sandy  drainage,  as  well  as  that  of 
several  smaller  tributaries  of  the  Ohio,  together  with  a  small  section  of 
the  present  Ohio  Valley.  Evidence  of  the  northward  flow  is  found 
both  in  the  slope  of  the  rock  floor  and  in  the  character  of  the  river 
debris.  A  series  of  careful  aneroid  determinations  indicate  that  the 
rock  floor  falls  25  feet  in  passing  from  Wheelersburg  to  Waverly,  a  dis- 
tance by  the  windings  of  the  valley  of  about  30  miles. 

On  the  rock  floor  is  a  deposit  of  well  rounded  pebbles  and  larger 
stones  such  as  characterize  river  bottoms.  These  deposits  though  now 
covered  with  25  to  50  feet  of  silt  are  exposed  by  modern  ravines  which 
show  them  to  be  usually  several  feet  in  depth.  The  stones  range  in 
size  from  a  foot  or  more  in  diameter  downward  to  fine  pebbles. 

The  significant  feature  in  connection  with  this  river  debris  is  the 
kind  of  rocks.  They  are  very  largely  made  up  of  quartzite  and  peb- 
bles formed  from  vein  quartz,  such  as  are  abundant  in  the  terraces 
of  the  Kanawha  System  of  West  Virginia.     The  fact  that  such  stones 
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are  sparingly  represented  in  the  form  of  boulders  imbedded  in  the  Coal 
Measures  of  southern  Ohio,  makes  it  necessary  to  determine  whether 
they  are  of  local  or  of  distant  derivation.  The  rarity  of  these  bould- 
ers in  the  Coal  Measures,  however,  is  such  as  to  render  it  improbable 
that  the  large  number  of  quartzites  lodged  in  the  abandonded  valley 
could  have  been  derived  from  the  immediate  vicinity.  It  seems  far 
more  probable  that  they  were  brought  by  the  Kanawha  System  of 
drainage  from  extensive  outcrops  of  such  rocks  on  its  head  waters,  no- 
tably along  New  River. 

This  abandoned  valley  forms  a  natural  continuation  of  the  old 
Kanawha  System,  which,  as  shown  some  years  ago  by  Prof.  I.  C. 
White  (Appendix  to  Wright's  Glacial  Boundary  in  Ohio.  Western  Re- 
serves Hist.  Socy.  Cleveland,  Ohio,  1884,  page  84),  and  discussed 
more  fully  later  by  Prof.  G.  F.  Wright  (Bulletin  U.  S.  Geological  Sur- 
vey No.  58,  1890,  pp.  86-88),  discharged  westward  from  near  St. 
Albans,  W.  Va  ,  through  the  abandoned  channel  known  as  **  Teases 
Valley,"  to  Huntington,  W.  Va.,  and  thence  down  the  present  Ohio. 
There  is  a  slight  departure  from  the  present  course  just  below  the 
mouth  of  the  Big  Sandy,  near  Ashland,  Ky.,  where  for  a  few  miles  it 
passed  through  a  broad  channel  lying  just  south  of  the  present  south 
bluff.  This  channel  back  of  Ashland  was  long  since  noted  by  Mr.  Lyon 
of  the  Kentucky  survey,  and  afterwards  described  by  Prof.  E.  B.  An- 
drews of  the  Ohio  Survey.  (Geology  of  Ohio,  Vol.  H,  1874,  p.  441). 
The  course  of  these  abandoned  channels  may  be  seen  on  the  accom- 
panying map,  Plate  II. 

The  old  rock  floor  of  Teases  Valley  stands  about  650  feet  above 
tide,  or  very  nearly  150  feet  above  the  present  Ohio  at  Huntington. 
The  rock  floor  of  the  old  channel,  as  preserved  in  numerous  remnants 
between  Huntington  and  Wheelersburg,  shows  about  the  same  rate  of 
descent  as  the  present  stream.  At  Wheelersburg  it  stands  about  625 
feet  above  tide.  Following  the  abandoned  valley  north  the  rock  floor 
descends  to  about  600  feet  at  the  point  where  it  joins  the  Scioto,  oppo- 
site the  city  of  Waverly.  Teases  Valley,  and  also  the  channel  back  of 
Ashland,  and  the  remnants  along  the  border  of  the  present  Ohio,  all 
carry  a  deposit  of  rolled  stones  made  up  largely  of  quartzite,  and  sim- 
ilar in  every  way  to  the  deposits  of  the  abandoned  valley  leading  north 
from  Wheelersburg. 

In  the  portion  of  southern  Ohio  east  of  the  Scioto,  from  the  pres- 
ent Ohio  northward  at  least  to  the  Hocking,  the  streams  now  directly 


M  BCLIXTIN  OP  THE  LABORATORIES 

nbttunr  to  tfie  Ohio,  hare  in  several  instances  been  greatly  enlarged 
ill  the  expense  of  stnmns  tributary  to  the  southern  end  of  the  Scioto 
Bi«ui.  A  DfcVrence  to  the  accompanying  map  will  show  that  the  pres- 
ent drsios^  $y^^cem5  are  very  abnormal.  There  are  suggestions  of  still 
imiter*  chaR^:e$  Q\>c  yet  worked  out  to  a  demonstration.  Hie  Litde 
Kanawha^  wtch  also  several  smaller  southern  tributaries  of  the  Ohio, 
and  a  cv^n^deraMe  portion  of  the  Ohio  itself  above  Huntington,  may 
Ktve  discKinced  somewhat  directly  westward  to  the  Scioto  Basin  across 
KKithera  Oh^^.  instead  of  taking  the  roundabout  course  by  Wheelers- 
bufg.  I  ha^-e  K>nly  examined  a  part  of  the  district  which  would  be 
traveled  by  $uvh  a  line  or  lines  of  discharge,  so  cannot  speak  with  the 
conttdcRtre  that  I  do  of  the  other  changes  noted,  but  the  following 
statements  nuiv  be  nude. 

It  is  thv^u^ht  that  this  westward  flowing  system  may  have  received 
drainap^  lines  from*nearly  as  far  southwest  as  Teases  Valley,  and  that 
in  developing  the  present  Ohio  Sjnstem  a  col  may  have  been  crossed  by 
the  Kanawha  near  WinAeld  a  few  miles  north  of  St.  Albans,  and  by 
the  Ohio  only  a  few  miles  above  Huntington. 

It  is  evident  that  the  great  part  of  the  present  drainage  basin  of 
Symmes  Creek  was  once  tributary  to  the  Scioto  through  Salt  Creek, 
there  being  a  brv>ad  abandoned  channel  leading  north  past  Camba,  con- 
ntvtinj:  its  he.ui  waters  with  Salt  Creek,  near  the  city  of  Jackson. 
(Sec  nup.  ri.iio  II.) 

-\  prv^luMo  1  h.inj;o  is  to  bo  found  in  the  lower  Scioto  Valley.  This 
mav  have  onoe  received  the  several  small  streams  which  flow  in  a  north- 
easterly  course  and  enter  the  C^hio  nearly  opposite  the  mouth  of  the 
Scioto,  and  then  have  carried  the  waters  north  to  join  the  old  Kanawha 
at  Waverly.  This  small  drainage  basin  would  include  also  that  portion 
of  the  Ohio  (reversed)  between  Buena  Vista  and  Portsmouth.  There 
is  a  bare  possibility,  however,  that  the  Kanawha  System  turned  south 
at  Waverly,  and  followed  down  the  Scioto  and  Ohio. 

The  northern  part  of  the  Brush  Creek  drainage  basin  certainly 
was  once  tributary  to  the  Scioto,  as  indicated  by  Messrs.  Tight  and 
Fowke  in  a  former  bulletin,  and  it  is  possible,  as  suggested  by  Professor 
Tight,  that  the  entire  Brush  Creek  drainage  basin  once  had  northward 
discharge  into  the  Scioto  Basin,  carrying  with  it  a  small  section  of  the 
Ohio  between  Vanceburg,  Ky.,  and  Manchester,  Ohio. 

Concerning  the  direction  of  discharge  for  the  old  Kanawha  Sys- 
tem from  the  south  end  of  the  Scioto  Basin,  but  little  is  known.    The 
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EXPLANATION  OF  MAP. 


n  from  St  Albans,  W.  Va..  (o  Wav- 
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erly,  Ohio,  is  indicated  by  doited  lines  repre 
The  northward  discharge  from   the  Sjrmme 

The  position  of  coli  is  indicated  by  a  cross  har.  la  cases  vhere  some 
doubt  is  fell  concerning  the  col  a  qaerr  mark  (?)  is  affixed. 

The  vagueness  of  the  glacial  boundary  in  this  region  is  such  as  to  render  it 
difiicull  to  determine  with  accuracy.  It  should  be  noted  Ihal  the  boundary 
here  represented  lies  a  few  miles  outside  the  lines  which  Prof.  G.  F.  Wright 
ba*  poblished.     The  departure  bowe*er  seldom  reaches  to  miles. 
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heavy  deposits  of  drift  in  central,  northern,  and  western  Ohio,  render 
it  very  difficult  to  trace  a  northward  line  of  discharge.  There  are  at 
least  four  possible  courses  to  be  examined:  i.  Southward,  down  the 
Scioto  from  Waverly  to  the  Ohio,  and  thence  down  the  Ohio;  2. 
Northward  along  the  axis  of  the  Ohio  Basin  to  Lake  Erie;  3.  North- 
westward across  western  Ohio,  along  one  of  the  several  deep  valleys 
brought  to  light  in  that  region  by  the  oil  and  gas  wells ;  4.  Northeast- 
ward past  the  Licking  Reservoir,  and  along  the  old  valley  ( brought  to 
notice  by  Professor  Tight  in  a  former  Bulletin),  to  the  Muskingum  at 
Dresden,  thence  northward  along  or  near  the  present  valleys  of  the 
Muskingum,  Tuscarawas,  and  Cuyahoga  to  Lake  Erie  at  Cleveland. 
I  have  thus  far  been  unable  to  rule  out  any  one  of  these  lines  as  an  im- 
possible one,  or  to  reach  any  satisfactory  conclusion  concerning  the 
probabilities  of  the  case. 

Of  the  three  most  influential  factors  likely  to  have  been  potent  in 
causing  the  changes  of  drainage  in  this  region,  uplift,  stream  piracy, 
and  glaciation,  the  last  mentioned  is  the  only  one  known  to  have  been 
an  effective  cause.  That  it  is  the  only  important  factor  is  however  by 
no  means  certain.  The  question  of  the  cause,  or  causes,  of  the 
changes  should  therefore  be  left  open. 

IVaskington^  D,  C.^  January  18^  '^97* 
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SOUTHERN  OHIO. 


By  W.  0.  Tight. 

[This  paper  was  presented  to  the  Ohio  Aoderoy  of  Scitnce  at  its  winter 
mteting,  Dec.  s6  and  J?,  1896,  under  the  Utle  of  ■■  Tbc  Big  Kanawha  Drain- 
age."] 
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I,       INTRODUCTION. 

In  the  Spring  of  1895  it  was  my  pleasure  to  spend  some  time  in 
field  work  in  southern  Ohio  and  parts  of  Kentuckey  and  West  Virginia. 
The  results  of  that  work  were  ai  once  prepared  for  publication  but 
were  withheld  on  account  of  the  fact  that  it  did  not  seem  that  sufficient 
work  had  been  done  in  the  field  in  a  certain  locality  to  complete  the 
data  in  hand  and  arrive  at  a  satisfactory  conclusion.  The  desired  data 
have  recently  been  obtained  and  inserted  in  the  oiiginal  manuscript  in 
the  proper  location  with  the  necessary  alterations. 

Lest  there  should  be  some  misunderstanding  it  seems  best  to  stale 
here  certain  facts  with  reference  to  the  investigation  of  this  region  in 
question.  As  wil!  appear  later  in  this  paper  in  their  proper  order  the 
following  facts  were  determined  during  the  investigations  in  1895-  (i) 
That  there  was  undoubtedly  an  old  col  in  the  Ohio  Valley  just  above 
Portsmouth,  (a)  That  there  was  an  old  high  level  valley  running 
northward  from  the  Ohio  Valley  between  Sciotoville  and  Wheelersburg, 
(3)  That  there  was  an  old  valley  opened  eastward  from  the  Scioto 


OF   DENISON   UNIVERSITY.  2$ 

valley  just  north  of  Piketon  and  opposite  Waverly.  (4)  And  from 
Dr.  Edward  Orton's  description  in  the  Ohio  Geological  Survey,  Vol. 
II,  p.  611  that  there  was  an  ancient  drainage  feature  in  southeastern 
Pike  County. 

In  the  spring  of  1896  Mr.  Frank  Leverett,  of  the  United  States 
Geological  Survey,  while  engaged  in  field  work  in  Ohio,  called  on  me 
and  I  gave  him  the  results  of  my  work.  I  also  stated  to  him  at  that 
time  that  it  was  my  opinion,  if  as  I  suspected  a  continuous  valley  should 
be  found  to  extend  from  Sciotoville  northward  past  California  Flats  to 
the  Scioto  valley  at  Waverly,  it  must  be  connected  with  the  **  Flat 
Woods  and  Teazes  Valley  drainage  and  substantiate  more  fully  the  gen- 
eral drainage  line  indicated  in  my  former  article  in  this  series,  Vol. 
VIII,  Part  II,  Plate  V. 

He  at  once  planned  to  visit  the  region  and  after  about  two  weeks 
in  the  field  Mr.  Leverett  returned  and  reported  that  he  had  found  it 
as  expected  and  had  traced  the  valley  all  the  way  from  Wheelersburg 
to  Waverly.  Some  months  later  it  was  possible  for  me  to  visit  the  re- 
gion also  and  the  data  given  in  this  article  and  shown  in  the  plates  and 
map  were  obtained  during  my  visit.  As  the  credit  of  first  establishing 
this  old  valley  belongs  to  Mr.  Leverett  I  asked  him  to  contribute  to 
this  series  his  interpretation  of  the  region.  He  has  complied  and  arti- 
cle III  of  this  series  and  volume  is  from  his  hand.  Whatever  similar- 
ity the  reader  may  find  in  the  substance  of  these  two  articles  or  the 
plates  presented  with  each  should  be  taken  as  increased  evidence  of 
the  truthfulness  of  the  observations  and  conclusions  as  the  two  are  of 
independent  origin,  except  so  far  as  stated  above. 

2.      SOME   FEATURES   OF   THE   OHIO   RIVER    VALLEY. 

The  great  trough  of  the  Ohio  river  presents  many  problems  of  in- 
terest to  the  geologist  and  within  a  few  years  some  new  and  startling 
theories  have  been  advanced  with  reference  to  certain  cycles  of  its  de- 
velopment history.  The  truth  or  falseness  of  these  theories  remains  to 
be  proven  by  the  accumulation  of  evidence  for  or  against  them. 

In  a  former  part  of  this  series  Vol.  VIII,  Part  II,  page  60,  the 
writer  expresses  the  belief  that  the  Ohio  river  valley,  in  the  portion 
along  southern  Ohio,  is  made  up  of  modified  parts  of  other  preglacial 
drainage  systems  and  its  present  position  largely  determined  by  the 
position  of  the  lowest  cols  between  the  various  elements. 
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At  Catlettsburg  the  Ohio  receives  a  large  tributary  from  the  south, 
the  Big  Sandy.  The  Ohio  valley  is  perceptibly  wider  below  the  mouth 
of  the  Big  Sandy  than  above  it. 

At  Huntington  the  Ohio  Valley  is  about  one  and  three  quarters 
miles  wide.  Here  also  enters  from  the  north  through  a  narrow  deep 
valley  the  considerable  stream  of  Symmes'  Creek. 

At  Guyandotte  the  Guandotte  river  joins  the  Ohio  and  at  this  point 
also  the  Teazes  valley  meets  the  Ohio,  For  descriptions  of  the  Teases 
valley  the  reader  is  referred  to  Bulletin  Geological  Survey,  No.  58, 
page  86,  Prof.  G.  F.  Wright,  Ice  Age  of  North  America,  page  339, 
same  author. 

Passing  further  up  the  river  the  valley  rapidly  grows  narrower. 
The  characters  of  the  valley  resemble  those  noted  below  Vanceburg 
and  above  Portsmouth.  There  seems  to  be  nothing  in  the  stratigraphy 
which  would  produce  this  narrowing  of  the  valley  and  the  presence  of 
the  bold  cliffs  of  carboniferous  rocks.  Several  miles  above  Guyandotte 
the  width  of  the  valley  was  estimated  at  less  than  a  mile.  Observations 
were  not  extended  farther  up  the  river. 

The  tributary  valleys  of  the  Ohio  to  which  attention  is  especially 
directed  are  :  The  Teazes  valley  of  West  Virginia  and  the  Flat  Woods 
valley  back  of  Ashland,  Kentuckey,  both  of  which  have  been  de- 
scribed by  other  writers ;  The  Big  Sandy ;  The  California  valley  and 
Symmes'  Creek, 

3,      THE   BIG   SANDY    VALLEY. 

Our  examination  of  the  valley  of  the  Big  Sandy  did  not  extend 
above  five  miles  from  Catlettsburg  and  the  results  of  the  study  will  be 
briefly  stated.  The  genera!  direction  of  the  valley  conforms  to  that  of 
the  Ohio  from  Sciotoville  to  Cadettsburg.  A  cross  section  would  show 
very  clearly  that  the  present  channel  has  been  eroded  oui  of  a  more 
elevated  valley  floor.  The  rock  platforms  left  on  both  sides  of  the  val- 
ley show  the  old  drainage  level  to  be  [by  aneroid]  about  150  feel 
above  the  present  level  of  the  Ohio.  The  old  gradation  plain  is  in 
many  places  very  prominent.  The  characters  of  this  high  level  valley 
resemble  those  of  the  Teazes,  Fiat  Woods,  and  California  valleys. 
There  is  no  doubt  in  the  mind  of  the  writer  that  the  gradient  of  the 
Big  Sandy  has  been  recently  increased  thus  producing  rapid  cutting  in 
the  old  gradient  plain. 
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4.      THE  CALIFORNIA  VALLEY. 

This  is  the  name  which  Dr.  Edward  Orton  gave  to  a  portion  of  an 
old  deserted  drainage  line  which  extends  from  Sciotoville  to  Waverly 
aJong  the  line  indicated  on  the  map  Plate  III  and  which  will  be  de- 
scribed more  in  detail.     Dr.  Orton,  in  his  report  on  Pike  County,  in 
tlie   Ohio  Geological  Survey,  Vol.  II,  page  611,  says  :     **  In  the  ex- 
txeme  northwestern  and  southeastern  comers  of  the  connty,  near  Cyn- 
^hlana*  and  California  respectively,  there  are  conspicuous  examples  of 
surface  erosion  that  do  not  belong  to  either  of  the  systems  thus  far 
xiamedy  but  which  are  connected  with  the  drainage  systems  of  adjoin- 
ing counties.     Neither  case,  in  fact,  is  explicable  by  existing  agencies 
of  erosion.    The  California  valley,  which  is  very  broad  and  deep,  is 
cxx:upied  by  an  insignificant  stream  that  flows  with  a  sluggish  current 
upon  the  surface  of  the  deep  drift  beds  by  which  the  valley  is  filled. 
The  Drift  in  the  vicinity  of  Cynthiana  often  exceeds  fifteen  feet  in 
<lepth,  and  the  origin  of  the  great  excavation  which  has  here  been  ef- 
fected must  be  sought  in  the  glacial  epoch,  or  in  pre-glacial  times.'' 

Whether  Dr.  Orton  recognized  the  continuation  of  this  old  drain- 
age feature  southward  from  California  through  Scioto  county  to  the 
Ohio  valley  is  not  stated.     But  that  he  recognized  the  main  features  of 
the  northern  portion  of  the  valley  is  very  clear,  so  that  the  name  which 
lie  gave  to  the  part  is  here  retained  for  the  whole  valley.     In  company 
with  Mr.  Wiltsee,  of  the  department  of  geology,  I  examined  this  drain- 
age line  from  the  Ohio  to  the  Scioto.     The  valley  of  the  Ohio  from 
Greenup  to  Wheelersburg  continued  northward  would  follow  directly 
into  the  Ohio  end  of  the  California  valley.     North  of  Sciotoville  and 
Wheelersburg  the  gradation  plain  of  this  valley  lies  about  150—175 
feet  [by  aneroid]  above  the  present  Ohio.     The  rock  floor  gradually 
descends  as  the  valley  passes  in  a  great  sigmoid  across  Scioto  county 
to  California.    Here  it  is  estimated  from  well  depths  that  the  rock  floor 
is  about  100  feet  below  the  surface.     The  valley  next  makes  a  great 
bend  to  the  eastward  into  Jackson  county  and  then  westward  to  the 
Scioto.     The  southern  portion  of  the  valley  floor  has  been   much  cut 
up  by  recent  drainage  lines  but  in  many  places  the  gradation  plains  are 
preserved  and  on  the  old  valley  floor  was  found  river  rubbish  exactly 
similar  to  that  of  the  Teazes  and  Flat  Woods  valleys.     The  little  Scioto 


^  See  description,  Bulletin,  Vol.  IX,  article  III,  this  series. 
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tirer  hai  worked  oat  a  deep  and  rarher  bcaad  vaQer  in  ths  regioa  bat 
a  glance  at  the  map  plate  III  will  show  that  die  Unit  Sacoa  doa  xmx 
fallow  cnt3Tt\j  the  line  of  the  c^d  Tauer.  The  Rockir  Fock  oixupiei 
the  old  valiey  for  a  considerable  dmanre.  rhantraves  it  to  join  theoBm 
fork  and  together  ther  gaio  the  oki  Taller  again  fazther  co  the  sooth. 
There  has  been  stich  a  vast  amoant  of  erosioii  aktng  die  Lower  pattkai 
(4  the  Jyittle  Scioto  Tand  consideTed  in  coonectuxi  with  ocher  chazac- 
ten)  M  to  make  it  very  probable  that  socne  of  me  work  was  dooe  by  a 
larger  stream  than  the  present  river. 

The  old  valley  floor  lies  about  500  to  350  feet  below  the  hilb  wiactL 
border  it  and  in  no  case  were  cliffs  observed  cxi  either  side  of  die  valley 
afthotigh  often  the  slopes  were  quite  steep.  The  simiiaritT  in  the  topo- 
graphic forms  of  this  valley  to  those  of  the  Teazes  and  Flat  Woods  val- 
leys and  the  portions  of  the  Ohio  connecting  these  ekm^its  is  very 
marked,  while  the  dissimilarity  to  the  forms  below  Vancebmg  and 
above  Portsmouth  and  Guyandotte  on  the  Ohio  is  as  striking. 

In  the  northern  portion  of  the  valley  the  width  increases  until  it  is 
even  greater  than  that  of  the  Scioto  below  Piketon.  The  rock  floor  is 
here  deeply  buried  beneath  a  very  compact,  finely  laminated  river  sik, 
good  sections  of  which  are  revealed  in  many  places  by  recent  erosioo. 

The  descent  of  the  rock  floor  also  continues  to  the  northward. 
The  present  drift  plain  of  the  valley  presents  a  high  terrace  like  front 
alon^  tli'r  Srioto  valley. 

5.       SYMMKS    CRKEK    AND    SALT    CREEK. 

Syniiiics  rrcek  rises  near  the  center  of  Jackson  county  and  flows 
south warrj  throii^'h  Ciallia  and  I>awrence  counties  and  joins  the  Ohio 
op|>ositr  Ilimtinf^ton,  West  Virginia.  This  valley  was  studied  at  only 
two  |>oiiits  krferenre  has  already  been  made  to  the  character  of  the 
v.illcy  ;il  Its  jnnrtion  with  the  Cihio  where  the  stream  runs  in  a  very 
(\rv\)  .'ind  n.'irrow  trouf^h  which  it  has  cut  out  of  the  carboniferous  rocks. 

At  the  hcarl  waters  near  the  city  of  Jackson  the  stream  is  in  a 
l)road  .'ind  open  valley  which  it  shares  with  the  head  waters  of  the  south 
ff>rk  of  Salt  c  reek  which  latter  flows  northwestward  into  the  Scioto  at 
the  ^reat  bend  in  the  so  itheast  corner  of  Ross  county.  The  old  erosion 
valley  at  Jm(  kson  is  over  a  mile  wide  and  is  cut  some  200  feet  into  the 
table  lands.  The  valley  floor  rises  to  the  southward  and  the  width  of 
the  valley  decreases  somewhat  in  the  few  miles  that  it  was  examined 
south  of  Jackson.     To  the  northward  the  valley  broadens  out  rapidly 


or  DENisoN  t^Mtvfiiisrry.  ^g. 

towards  the  Scioto.  The  fact  that  this  valley  was  not  produced  by  tbie 
action  of  its  present  stream  was  early  recognized  by  Dr.  Edward  Orton 
for  in  his  report  of  Ross  county,  Ohio  Geological  Survey  Vol.  II,  page 
642,  he  says:  ''  East  of  the  Scioto,  and  in  the  southeastern  comer  of 
the  county,  Salt  creek  flows  in  an  old  and  deeply  excavated  valley." 

Time  did  not  permit  the  examination  of  this  valley  its  entire  length 
but  it  seems  very  probable  that  some  connection  may  exist  between 
this  valley  and  the  drainage  basin  of  Raccoon  creek.  The  location  of 
the  col  on  Symmes  creek  as  shown  on  Plate  III  was  made  entirely  from 
the  map  study  and  was  not  verified  in  the  field  so  that  it  is  only  tenta- 
tively placed.  The  northward  direction  of  all  the  tributaries  and  es- 
pecially that  of  Sand  creek  is  very  suggestive  of  the  fact  of  the  reversal 
of  drainage  and  was  the  principal  factor  considered  in  locating  the  col. 

6.      CORRELATION  OF  THE  DRAINAGE  AND  TOPOGRAPHIC  FEATURES. 

The  reconstruction  of  the  old  drainage  lines  of  the  region  seems 
very  plain.  The  main  axis  of  drainage  was  the  Big  Kanawha,  with  its 
head  waters,  in  New  River,  in  the  old  land  of  the  Blue  Ridge,  it 
crossed  the  low  inland  of  the  great  Appalachian  valley  and  the  Alle- 
gheny plateau  along  the  line  of  the  Teazes  valley  to  the  Ohio  at  Guy- 
andotte.  Here  it  received  a  tributary  from  the  north  along  the  line  of 
the  Ohio  which  headed  at  near  Millersport,  also  one  from  the  south,  the 
Guyandotte  river.  Its  course  then  conformed  to  that  of  the  Ohio  to 
the  mouth  of  the  Big  Sandy,  thence  it  followed  the  Flat  Woods  valley 
to  Greenup  where  it  again  conformed  to  the  present  Ohio  to  Sciotoville. 
At  Greenup  it  received  a  tributary  from  the  south,  the  Little  Sandy. 
At  Sciotoville  it  also  received  an  other  southern  tributary,  Tygarts 
creek,  the  lower  portion  of  which  conforms  to  a  portion  of  the  Ohio. 
The  main  stream  continued  northward  through  the  California  valley  to 
Waverly  where  it  received  an  other  considerable  tributary  on  its  western 
side  which  was  made  up  of  the  waters  of  Salt  Lick  creek  and  Kinni- 
conick  creek  continued  along  their  normal  directions  along  the  reversed 
Ohio  and  lower  Scioto  rivers.  The  great  ridge  which  separates  the 
waters  of  Kinniconick  creek  and  Tygarts  creek  then  continued  north- 
ward right  across  the  present  Ohio  just  above  Portsmouth  into  Scioto 
county  and  formed  the  water  shed  between  the  main  stream  and  this 
last  mentioned  tributary  at  Waverly.  The  presence  of  this  great  drain- 
age line  along  the  California  valley  so  close  to  the  lower  Scioto  and  this 


ttf  m  cMded  col  ^tt  cat  iin*  to  be  mMt  J.  JmAKomtalih^ttm 
ecA  not  ooly  ibt  graSeat  at  die  rack  iloar  of  Ac  vrikr  dEatonAftaa 
be  laeatkin  but  cbo  die  gcnenl  tofngnqthic  surface  descends  In  a  di- 
Rctka  itt  ti)^  a^l^  to  Ae  tne  dnride,  irhile  in  case  of  die  pseado- 
VA  Ae  feaatl  topognlpbic  mfiKX  fonM  3.  conmiuoas  plain  across  die 
aetr  •jMem  and  Ae  Vf^treBi.  firide  as  iadicated  by  adjacent  dniufe 
Bnmte  die  briancefibie  between  Ac  tiro  cycles  and  Isevidentlr  mignt- 
\n$  UfiiSiy  tarn  Ae  new  diMiniife  azit.  Field  illusaatioDs  o(  this  pe- 
cnBar  Wpogi^pMt  bm  wQl  be  ^ren  and  discussed  later. 


T'HK  VIEW  YO'^ 


I  . 


Bulktia  Sci.  Lab.  Denisoa  University. 


Vol.  IX,  Part  2,  Plate  B 


Is 


II 


I 

J 


ill:-.  ■■ 


'     i  ._ 


»-'«-     r 


illetiD  Sei.  Lib.  Deniun  Uglvertlty, 

A: 


Vol.  JX,  Pan  2,  PLATE  III. 


V. 

A  PREGLACIAL  VALLEY  IN  FAIRFIELD  COUNTY. 

By  W.  G.  Tight. 

[Read  Before  the  Ohio  State  Academy  of  Science^  Dec,  26  and  ^/,  ^8(^7  ] 

My  attention  was  first  called  by  Dr.  J.  C  Hartzler  of  Newark  to 
the  existence  of  a  preglacial  drainage  line  east  of  Lancaster,  in  Fair- 
field county.  In  company  with  Dr.  Hartzler  and  Prof.  Richards,  of 
the  Newark  High  School,  I  visited  the  region  in  the  Spring  of  1896 
and  together  we  traced  a  portion  of  the  old  valley.  A  more  extended 
examination  of  the  region  was  made  in  the  Fall  in  company  with  Mr. 
C.  A.  Wiltsee,  of  the  department  of  Geology  of  Denison  University. 

The  area  under  consideration  and  shown  on  the  accompanying 
map,  Plate  IV,  includes  principally  Berne  and  Rush  Creek  townships 
of  Fairfield  county,  and  Marion  township  of  Hocking  county,  and 
Jackson  and  Pike  townships  of  Perry  county.  These  townships  are 
now  drained  by  the  Hocking  river  and  its  tributary,  I^ush  creek.  The 
river  passes  diagonally  through  Berne  township,  from  Lancaster  to  Su- 
gar Grove.  A  little  below  Lancaster  it  receives  a  small  tributary, 
Pleasant  run,  and  at  Sugar  Grove  the  considerable  stream  of  Rush 
creek.  Pleasant  run  rises  on  the  drift  plain  of  Pleasant  township  and 
flows  south  into  Berne  township.  In  the  southern  part  of  Pleasant 
township  its  valley  is  quite  deep  and  of  considerable  size.  On  enter- 
ing Berne  township  the  stream  flows  out  upon  a  broad,  almost  level 
alluvial  plain.  The  stream  bears  to  the  westward  across  this  plain  for 
about  two  miles  when  it  again  enters  a  comparatively  narrow  valley 
bounded  by  high  hills,  which  it  follows  southward  to  the  Hocking. 

Rush  creek  rises  in  the  vicinity  of  New  Lexington,  Pike  township,- 
Perry  county,  at  about  871  feet  A.  T.,  flows  east  to  Bremen,  thence 
south  into  Hocking  county  a  short  distance  and  then  turns  east  again 
into  Fairfield  county.  At  Bremen  it  receives  a  considerable  tributary. 
North  Fork  Rush  creek,  from  the  north.  This  branch  rises  on  the 
drift  till  plain  near  Hadley    Junction    and    Pleasantville    and  flows 
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aontfawaxd  duou^  a  dmOow  tzoa^  cat  fiom  the  drift  wasSl  near  Rnab- 
vine  when  its  vaOey  suddenly  beoxnes  tzansformed  imo  a  narnnr  lodc 
gorge  with  die  hilla  rising  almost  ▼erticallj  150  to  200  feet  ftom.  die 
stream,  with  scarcely  room  fior  the  raiiraad  and  the  creek  between  die 
lock  waQs.  And  as  soddenlf  does  it  again  open  out  npoa  die  broad 
allaviai  plain  of  the  Rush  creek  valley  at  Bremen.  Two  odber  smaller 
tribacaries  of  Rush  creek  most  be  mentioned.  Raccoon  creek  which 
rises  near  Pleasant  ran  in  Pleasant  township  and  Sows  sootliward  al- 
most paralld  to  that  stream,  and  only  a  mile  or  so  east  of  it,  until  it 
reaches  Berne  township  when,  like  Pleasant  nm,  it  flows  oat  npon  a 
broad  allaviai  plain  and  tarns  east  and  flows  throogh  a  broad  and  open 
valley,  which  is  nearly  a  mile  wide,  to  Rash  creek  at  Bremen.  On  the 
township  line  between  Pleasant  and  Berne  die  rock  divide  between 
Pleasant  run  and  Raccoon  creek,  is  about  150  to  200  feet  above  the 
screams,  while  in  Berne  township  wiiere  Pleasant  nm  turns  west  and  Rac- 
coon creek  turns  east,  the  two  streams  are  on  die  same  allaviai  plain  of  a 
broad  east  and  west  valley.  In  the  eariy  days  when  the  country  was 
new  and  this  old  alluvial  plain  was  timbered  the  waters  of  Raccoon 
creek  joined  those  of  Pleasant  run  and  flowed  westward  into  the  Hock- 
ing. Their  deflectkxi  eastward  was  brought  about  by  the  constrocticai 
the  of  an  old  mill  pond  and  dam.  The  ditch  dug  for  a  waste  way  from 
the  mill  wheel  found  a  .s!ij^h:ly  lower  level  eastward,  while  the  natural 
overflow  t'roni  the  mill  pond  was  westward  In  time  the  pond  filled  with 
silt,  the  miii  was  abandoned,  the  wheel  (an  overshot)  decayed,  the  dam 
also  rotted  away,  the  pond  drained  out  through  the  waste  way,  and 
Raccoon  creek  was  adled  to  Rush  creek.  A  few  logs  still  remain  in  the 
bed  of  Raccoon  creek  to  mark  the  site  of  the  dam,  the  banks  of  the 
pond  have  disappeared  under  the  leveling  action  of  plow  and  harrow, 
but  the  whole  story  is  told  by  the  logs  in  the  bed  of  the  stream  and  the 
eight  feet  of  silt  above  the  buried  soil,  which  now  shows  where  the 
water  has  cut  out  its  channel  through  the  middle  of  the  old  pond. 

Turkey  creek  rises  in  Monday  creek  township  of  Perry  county  and 
flows  north-westward  to  join  Rush  creek,  which  is  here  flowing  south 
eastward.  Its  valley  is  continuous  in  direction  and  conforms  in  depth 
and  width  to  that  of  the  Rush  creek  valley  from  the  point  of  the  con- 
fluence of  Turkey  creek  with  Rush  creek  to  Bremen. 

The  topographical  features  in  the  vicinity  of  Lancaster  can  best  be 
observed  from  Mt.  Pleasant,  a  bold  bluff"  of  Logan  conglomerate  just 
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north  of  the  city.  Looking  northward  and  westward  the  view  extends 
many  miles  over  the  broad  drift  plain  of  central  Ohio.  The  waters  of 
the  Hocking  can  be  seen  for  many  miles.  The  valleys  of  the  streams 
are  nothing  more  than  shallow  troughs  cut  out  of  the  almost  level  till 
plain. 

Southward  the  Hocking  rivers  enters  the  hills  in  a  valley  about  a 
mile  wide.  The  hills  rising  200  feet  on  each  side  of  the  valley.  Along 
this  same  valley  extends  the  C.  H.  V.  &  T.  R.  R.  and  the  Hocking 
canal.  The  valley  of  the  Hocking  grows  narrower  and  deep  towards 
the  south.  Looking  eastward  there  is  observed  a  broad  valley  equal  to 
if  not  longer  than  that  of  the  Hocking  and  uniting  with  the  latter  at 
Lancaster.  For  several  miles  east  of  Lancaster  the  valley  is  not  occu- 
pied by  any  stream  but  is  crossed  by  Pleasant  run  on  its  way  to  the 
Hocking.  This  valley  is  traversed  by  the  almost  level  track  of  the  C. 
&  M.  V.  R.  R.  from  Lancaster  to  Bremen. 

A  view  from  one  of  the  hills  near  Bremen  shows  that  the  valley 
extending  from  Lancaster  to  Bremen  continues  eastward  and  is  oc- 
cupied by  Brush  creek.  Just  north  of  Bremen  the  North  Fork  of 
Rush  creek  enters  the  valley  through  a  very  narrow  rock  gorge.  South 
of  the  town  Rush  creek  turns  south  into  a  valley  about  three  quarters 
of  a  mile  broad  where  it  joins  the  larger  east  and  west  valley.  The  ob- 
server wonders  why  the  waters  of  Rush  creek  should  turn  into  this 
smaller  valley  which  runs  back  among  the  hills  and  does  not  continue 
its  eastern  course  through  the  broad  and  open  valley  to  Lancaster.  Just 
east  of  Bremen  the  alluvial  bottoms  are  veritable  swamps  and  cover  a 
large  area.  The  old  valley  seems  to  have  been  broadened  out  here  by 
its  lateral  tributaries.  Passing  eastward  along  the  line  of  the  C.  &  M. 
V.  and  T.  &  O.  C.  R.  R.  the  valley  of  Rush  creek  narrows  grad- 
ually. Tributary  valleys  of  considerable  size  enter  from  both  the  north 
and  south  sides.  The  Shawnee  division  of  the  B.  &  O.  R.  R.  crosses 
the  valley  by  following  two  of  these  lateral  valleys  tunneling  at  both 
divides.  At  New  Lexington  the  valley  may  be  said  to  end.  The  valley 
floor  is  here  about  871  feet  A.  T.  The  C.  &  M.  V.  R.  R.  turns  north 
up  a  small  branch  and  about  three  miles  from  New  Lexington  tunnels 
through  the  divide.  The  T.  &  O.  C.  R.  R.  turns  south  and  tunnels 
the  divide  within  about  a  mile  from  the  city. 

From  Bremen  southward  the  valley  of  Rush  creek  narrows  rapidly 
and  appears  continuous  with  that  of  Turkey  run  but  the  stream  follows 
a  small  tributary  valley  and  where  it  crosses  the  county  line  into  Hock- 
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ing  county  it  is  flowing  between  almost  vertical  xock  walls  aoo  yards 
apart  at  flood  plain.  The  valley  again  broadens  toward  Sogar  Gro?e, 
the  main  valley  bearing  northward  while  a  somewhat  lesser  valley  tnins 
southward  both  opening  at  once  into  the  valley  of  the  Hocking. 

A  few  miles  above  Sugar  Grove  Rush  creek  deserts  both  of  these 
outlets  and  has  cut  for  ;itself  a  very  narrow  and  pictaiesqne  gorge 
among  the  hills  along  the  south  wall  of  the  old  valley.  The  whole 
drainage  of  Rush  creek  seems  to  have  been  determined  to  ran  cool 
trary  to  all  the  laws  of  hydraulics. 

The  geological  structure  of  the  entire  region  b  upper  Waverly  and 
lower  Carboniferous  sandstones  and  shales  dipping  slightly  to  die  south- 
east. As  far  as  observed  the  imderlying  rock  structure  has  had  no  in- 
fluence in  the  determination  of  the  drainage  lines. 

The  glacial  boundary  through  this  region  has  been  located  by 
Prof.  G.  F.  Wright,  at  Lancaster.  This  will  serve  as  a  general  boond- 
dary  but  local  extentions  are  to  be  expected.  Extending  all  along  the 
valley  east  from  Lancaster  to  a  half  mile  beyond  Juncticm  Gty  drift  de- 
posits, consisting  of  stratified  and  unstratified  gravels  and  till  are  scat- 
tered at  high  levels  on  both  north  and  south  walls  of  the  valley.  These 
deposits  extend  for  some  distance  south  of  Bremen  down  Rush  creek 
but  none  were  observed  beyond  the  county  line  where  an  old  coL  un- 
doubtedly existed. 

The  most  eastern  till  deposit  occurs  about  j4  mile  east  of  Junction 
City  where  it  fills  the  old  valley  loo  feet  above  the  flood  plain  of  the 
creek  and  has  caused  a  slight  deflection  of  the  stream  to  the  south 
around  a  large  island  like  hill  of  Waverly.  The  rail  road  has  here  made 
a  deep  cut  through  the  till  and  revealed  an  excellent  section. 

Besides  the  high  level  deposits  which  must  be  attributed  directly  to 
the  ice.  All  the  large  valleys  are  filled  with  river  wash  and  silt. 
At  Lancaster  this  filling  in  the  Hocking  valley  is  at  least  220  feet 
deep.  At  a  point  about  midway  between  Lancaster  and  Biemen  rock 
was  reached  by  a  gas  well  at  175  feet.  At  Bremen  a  gas  well  very 
much  to  one  side  of  the  valley  penetrated  65  feet  of  filling. 

Assuming  a  uniform  grade  in  the  old  rock  floor  from  New  Lexing- 
ton to  Lancaster  the  filling  at  Bremen  would  reach  over  100  feet.  At 
the  col  on  county  line  on  Rush  creek,  the  rock  is  only  about  20  feet 
below  the  level  of  the  stream  and  about  50  feet  above  the  valley  floor  at 
Bremen.  In  Rush  creek  valley  a  few  miles  above  Sugar  Grove,  the 
rock  is  at  least  118  feet  below  the  surface  near  the  middle  of  the  valley. 
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From  the  facts  stated  it  seems  certain  that  the  main  preglacial  drain- 
age of  this  region  was  almost  directly  east  from  New  Lexington  to 
Lancaster.  Tributary  valleys  of  considerable  size  opened  into  this 
'main  valley  at  various  points,  notably  one  from  the  north  at  Bremen  in 
the  present  position  of  North  Fork,  Rush  creek.  Also  near  same 
place  one  from  the  south  which  was  the  westward  continuation  of  the 
Turkey  creek  valley. 

As  the  ice  tongue  which  was  pushed  up  this  valley  as  far  as 
Junction  City  was  withdrawn  and  while  yet  the  mouth  of  the  valley  at 
Lancaster  was  filled  with  ice,  the  waters  were  ponded  back  until  they 
rose  over  a  col,  located  just  on  the  county  line  between  Fairfield  and 
Hocking,  where  the  present  Rush  creek  crosses,  and  found  their  way 
southward  into  the  Hocking.  The  position  of  this  old  col  is  so  plainly 
indicated  by  the  surrounding  topography  that  its  location  can  be  made 
with  certainty  to  within  a  hundred  yards.  Just  north  of  this  valley  the 
waters  ponded  back  by  the  main  ice  front  crossed  the  divide  at  the  col 
near  Rushville  and  scoured  out  the  gorge  from  Rushville  to  Bremen, 
thus  finding  an  outlet  southward  along  Rush  creek. 

This  torrent  of  glacial  waters  had  so  deepened  the  Rush  creek 
drainage  line  and  silted  up  the  old  valleys  that  when  finally  the  ice 
was  withdrawn  from  the  mouth  of  the  valley  at  Lancaster  the  waters  did 
not  re-occupy  their  old  Valleys  but  followed  the  glacial  drainage  lines. 
The  lower  portion  of  the  present  Rush  creek  valley,  south  of  the 
county  line,  was  occupied  in  preglacial  time  by  a  stream  heading  in 
several  small  streamlets  in  the  eastern  portion  of  Marion  township, 
Hocking  county.  Towards  its  mouth  it  bore  to  the  north-westward  to 
join  the  Hocking  and  not  to  the  south-westward  as  at  present. 

When  it  is  borne  in  mind  that  many  facts  not  stated  herein  seem 
to  indicate  that  the  present  Hocking  is  a  reversed  stream,  it  becomes 
apparent  that  these  preglacial  valleys  conform  to  the  original  preglacial 
Hocking  drainage  and  add  more  evidence  to  the  support  of  the  opin- 
ion that  the  preglacial  Hocking  ran  north-westward.  And  this  in  its 
turn  to  the  still  larger  problem  of  the  central  Ohio  preglacial  river  sys- 
tem formed  from  northward  flowing  streams  which  crossed  the  present 
course  of  the  Ohio  river.  One  more  link  is  thus  added  to  the  chain  of 
evidence  in  support  of  the  view  that  the  Ohio  river  along  southern 
Ohio  owes  its  origin  and  position  to  glacial  forces  and  does  not  date 
back  of  the  glacial  period. 
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EDITORIAL  STATEMENT, 


When  the  Barney  Memorial  Science  Hall  was  completed  and  the 
work  fairly  begun  in  the  new  quarters  the  advantages  presented  to  the 
student  were  so  great,  as  compared  to  those  which  the  writer  had  en- 
joyed in  the  early  days  under  Professor  Hicks,  that  the  fact  of  the 
great  debt  we  owe  to  the  laborers  of  the  past  and  the  foundation  that 
they  laid  was  so  forcibly  presented  as  to  suggest  the  thought  of  col- 
lecting in  some  permanent  form  such  facts  as  could  be  obtained  with 
reference  to  the  work  in  science  in  Denison  University  and  the  lives 
and  works  of  those  who  wrought  so  faithfully  in  the  past.  In  order 
to  show  the  fruits  of  their  labors  it  is  also  important  to  show  the  pres- 
ent state  of  the  scientific  work  and  equipment. 

In  tracing  the  development  of  science  in  this  country,  and  espe- 
cially the  development  of  the  scientific  laboratories,  the  very  signifi- 
cant fact  is  manifest  that  almost  all  the  large  laboratories  have  been 
built  and  equipped  through  the  generosity  of  broad  minded  and  public 
spirited  men  of  large  fortune. 

It  is  true  that  the  United  States  government  and  most  of  the 
States  have,  at  public  expense,  made  large  investments  in  the  building 
of  experiment  stations  and  research  laboratories  for  scientific  work  and 
instruction.  Yet  it  cannot  be  said  that  in  this  country  the  government 
is  the  leading  patron  of  the  scientific  laboratory.  In  many  other  coun- 
tries the  government  has  taken  the  leading  part  in  furnishing  the  means 
for  the  pioneer  work  in  the  development  of  the  scientific  laboratories  ; 
but  with  our  form  of  government,  where  the  mass  of  the  people  is 
the  governing  power,  it  is  evident  that  the  people  must  first  be  shown 
the  benefits  to  be  derived  from  the  establishment  of  such  expensive 
plants  for  scientific  work  before  they  will  vote  their  money  to  the  sup- 
port of  such  enterprises. 

Thus  it  is  that  while  the  value  of  public  schools  maintained  at 
public  expense  was  early  recognized  as  a  necessity  and  provided  for, 
yet  it  must  be  said  that  the  higher  institutions  of  learning  have  largely 
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been  founded  and  fostered  by  private  means.  This  is  not  more 
marked  in  any  department  than  thai  of  science. 

The  founding  and  maincainance  of  scientific  laboratories  and  ex- 
periment stations  as  govemmeni  institutions,  at  large  expense,  marks  a 
later  stage  in  the  development  of  scientific  work ;  when  the  majority  of 
the  people  have  been  so  educated  that  they  recogniie  the  benefits,  to 
the  commonwealth,  to  be  derived  from  the  encouragement  of  research 
laboratories  then  they  are  willing  to  vote  a  tax  on  themselves  for  their 
Lonstruction  and  support. 

The  development  of  these  public  laboratories  under  governmental 
patronage  has  in  no  way  checked  the  investment  of  private  wealth 
for  the  still  larger  growth  of  science  and  scientific  instruction.  It  will 
probably  always  be  true  that  the  advance  steps  will  be  taken  in  the 
future  as  in  the  past  through  the  patronage  of  liberal  minded  men  and 
women  of  large  fortune. 

In  the  growth  of  the  scientific  laboratories  of  this  country  there 


student,   worker,    investi- 
While  we  are   remember- 


volume  an  outline  of  the 

Denison  University,  a    brief 


are  then  two  factors  present  -the 
gator  or  teacher  and  the  patron  of 
ing  the  one  we  can  not  forget  the  othei 

It  is  the  plan  therefore  to  include 
development  of  the  scientific  work 
sketch  of  the  hves  of  those  who  have  been  connected  with  the  work, 
the  patron  who  has  so  generously  placed  science  here  on  its  present 
basis,  the  present  condition  of  scientific  instruction  and  the  present  in- 
structors, with  a  short  description  of  the  scientific  equipment  as  found 
in  Barney  Memorial  Science  Hall. 

The  papers  thus  far  published  in  the  Bulletins  are  largely  of  a  tech- 
nical character  and  our  excuse  (if  such  is  necessary)  for  introducing 
this  volume  in  the  series  is  found  in  the  words  of  Professor  C.  I..  Her- 
rick,  the  founder  of  the  Bulletin,  in  his  editorial  statement  to  the  first 
volume,  where  he  says,  "The  Bulletin  is  intended  to  represent  the  life 
of  the  college  in  its  scientific  departments  and  may  incidentally  serve 
to  illustrate  to  distant  friends  the  facilities  for  work  afforded,  as  well  as 
needs  unsupplied."  It  is  hoped  that  the  matter  contained  herein  will 
be  of  interest  to  our  distant  friends  and  that  perhaps  others  may  get 
some  new  ideas  from  our  equipment  as  described  and  illustrated,  as  we 
received  many  from  similar  volumes  furnished  us  by  our  distant  co- 
workers. 
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In  the  preparation  of  this  volume  our  obligation  is  expressed  to 
President  D.  B.  Purinton;  Professor  W.  H.  Johnson,  of  the  department 
of  Latin  ;  Professor  A.  D.  Cole,  of  the  department  of  Physics  and  Chem- 
istry ;  Professor  C.  Judson  Herrick,  of  the  department  of  Biology  ; 
and  Mr.  B.  F.  McCann,  of  Dayton,  O.,  for  various  portions  of  the 
historical,  biographical,  and  descriptive  text.  Credit  is  given  in  the 
text  for  articles  quoted.  Also  to  Professor  W.  H.  Boughton,  of  the 
department  of  Mathematics  and  Engineering,  for  the  drawings  of  the 
floor  plans  of  Memorial  Hall ;  to  Mr.  L.  I.  Thayer,  a  student  in 
photography  in  the  department,  for  most  of  the  photographs  of  the  in- 
teriors of  Memorial  Hall;  to  Mis.  Burton  Huson  for  the  loan  of 
Professor  L.  E.  Hick's  picture  from  which  the  cut  was  made,  and  to 
the  Board  of  Trustees  for  the  special  appropriation  for  the  expense  of 
publication. 

The  cuts  for  the  illustrations  were  all  made  by  the  Editor,  in  the 
department  of  Photography  and  Engraving,  and  should  they  not  come 
up  to  the  standard  of  such  work  it  is  hoped  the  deficiency  will  be  par- 
doned from  the  fact  that  they  are  the  work  of  an  amateur  and  furnished 
the  Editor's  recreation  during  their  preparation. 
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HISTORICAL  SKETCH. 

Denison  University  was  founded  before  the  era  of  the  Natural 
Sciences  as  an  important  part  of  college  education  began,  and  there- 
fore not  much  can  be  said  of  scientific  studies  at  Denison  in  its  earlier 
history.  The  primary  object  in  the  minds  of  its  founders  had  been  to 
make  provision  for  educating  Ministers  of  the  Gospel,  in  order  to  facil- 
itate the  evangelization  of  Ohio's  rapidly  increasing  population.  It 
was  recognized,  however,  that  the  young  minister  needed  something 
more  than  a  purely  theological  training;  and  what  the  predominating 
character  of  that  additional  study  was  to  be  was  indicated  in  the  name 
chosen  for  the  school,  —The  Granville  Litertty  and  Theological  In- 
stitution, 

For  more  than  twenty  years  from  the  beginning  the  Faculty  rolls 
show  no  closer  approach  to  a  recognition  of  the  Natural  Sciences  than 
the  title  Professor  of  Mathematics  and  Natural  Philosophy.  An  exam- 
ination of  the  catalogiies,  however,  shows  that  one  term's  work  was 
generally  given  to  Chemistry  and  one  to  Geology  and  Mineralogy.  It 
is  evident  that  these  branches  were  taught  as  extras  by  the  Professors  in 
other  departments,  and  under  such  circumstances  the  instruction 
must  have  been  confined  largely  to  text-book  work. 

In  1853,  a  Professorship  of  Natural  Sciences  was  instituted,  but 
disappeared  after  a  single  year,  the  incumbent.  Professor  Fletcher  O. 
Marsh,  being  transferred  to  the  chair  of  Mathematics  and  Natural  Phil- 
osophy. During  this  year,  however,  Botany,  Anatomy  and  Physiology 
were  added  to  the  curriculum,  and  a  separate  Scientific  Course  was 
published,  with  the  promise  that  the  degree  of  Bachelor  of  Science 
would  be  conferred  upon  those  by  whom  it  should  be  taken.  It  was 
stated  that  this  course  was  **  designed  to  furnish  a  suitable  education 
to  those  who  are  fitting  themselves  for  business  men,  for  engineers,  or 
to  engage  in  mercantile  or  mechanical  pursuits."  This  course  was  one 
year  shorter  than  the  Classical,  and  contained  no  work  in  any  language 
other  than  English. 
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In  the  catalogue  of  1854  appears  the  first  announcement  of  an 
Agricultural  Department,  which  deserves  mention  here  as  indicating 
good  intentions  in  the  direction  of  scientific  work,  although  such  inten- 
tions were  never  carried  into  effect.  The  announcement  was  as  follows: 
**  The  Trustees  have  resolved  to  establish  an  Agricultural  Department, 
in  which  the  best  facilities  for  obtaining  a  knowledge  of  the  science  of 
agriculture  shall  be  afforded,  consisting  of  lectures,  experiments  and 
general  instruction  m  those  sciences  which  have  a  more  direct  relation 
to  this  important  branch  of  industry ;  embracing  a  period  of  fifteen 
weeks,  during  the  second  term  of  each  year.     Instruction  in  this  de- 
partment will     *     *     ♦     afford  the  sons  of  farmers,    and  others,  an 
opportunity  to  spend  the  winter  months  in  listening  to  lectures  from 
scientific  professors  and  practical  agriculturists,  who  will  be  employed 
to  give  instruction  in  Agricultural  Chemistry,  embracing  the  nature  of 
the  soil  in  this  state,  and  its  adaptation  to  the  different  productions  of 
this  latitude,  and  the  best  means  by  which  the  different  kinds  of  soil 
may  be  enriched ;  in  Practical  Mechanics,  embracing  the  structure  of 
buildings,  fences  and  farming  tools,  with  referenence  to  durability,  util- 
ity and  economy ;  In  Geology,  embracing  the  mineral  resources  of  the 
State  ;  in  Agricultural  Jurisprudence,   embracing  the  laws  relating  to 
deeds  of  conveyance,  trade  and  agricultural  pursuits  :  in  Animal  and 
W'gctablc    Physiology,  embracing  the  kind  of  animals  adapted  to  the 
( limate,  the  best  methods  of  rearing   them,  the  diseases  to  which  they 
are  subject,  their  comparative  expense  and  the  means  of  their  improve- 
ment, and  the  culture  of  the  different  kinds  of  grain  and  fruit." 

From  the  period  just  considered  to  the  year  1870  ^no  new  scien- 
tific studies  were  added  to  the  curriculum,  and  during  a  portion  of 
the  time  Botany  disappeared.  In  the  enlargement  of  the  Faculty 
which  followed  the  completion  of  a  new  endowment  fund,  in 
1867,  no  Professor  or  Instructor  in  science  was  added,  the  small 
amount  of  scientific  work  provided  for  in  the  curriculum  still  remain- 
ing in  the  hands  of  the  occupants  of  other  chairs.  In  the  catalogue 
of  1870,  however,  appears  the  name  of  Lewis  E.  Hicks  as  Professor 
of  the  Natural  Sciences  and  it  is  only  from  this  date  that  Denison  can 
fairly  be  said  to  have  comprised  a  Scientific  Department  of  study.  This 
addition  affected  immediately  the  Classical  as  well  as  the  Scientific 
Course.  Besides  the  Chemistry,  Geology  and  Mineralogy,  and  Anat- 
omy, Physiology  and  Hygiene  of  former  years.  Classical  students  were 
now  required  to  take  ''  Natural  History"  and  Vegetable   Physiology  in 
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the  Sophomore  year,  and  Zoology  in  the  Junior.  Vegetable  Physiology 
and  Zoology  are  the  only  additions  which  immediately  appeared  in  the 
Scientific  course,  though  the  results  accomplished  in  the  branches  be- 
fore taught  were  doubtless  more  satisfactory  now  that  these  branches 
were  in  the  hands  of  one  who  could  give  his  time  almost  entirely  to 
scientific  work.  We  say  almost,  since  Professor  Hicks  was  compelled 
by  the  exigencies  of  the  situation  to  do  some  work  in  unrelated  lines 
of  study,  just  as  others  had  been  compelled,  previous  to  his  appoint- 
ment, to  do  scientific  work.  German  and  French  were  first  added  to 
the  Scientific  Course  during  this  year  It  was  not  until  1881,  however, 
that  the  course  was  lengthened  from  the  three  year  limit  and  made 
equal  to  the  Classical  Course  in  the  number  of  years  of  collegiate  study 
required.  This  equality  of  time,  however,  was  more  apparent  than 
real  until  1886,  since  the  requirements  for  entrance  to  the  Freshman 
class  were  less  exacting  by  one  year's  work  than  for  Classical  students 
until  that  date.  This  shortness  of  the  Scientific  Course  did  an  injury 
to  the  development  of  scientific  work  at  Denison  even  greater  than  the 
deficiency  of  time,  in  that  it  furnished  a  refuge  for  students  who  fell 
behind  in  their  Classical  work.  As  long  as  this  condition  continued 
the  presence  of  a  small  element  of  such  men  in  the  Scientific  Depart- 
ment undoubtedly  tended  to  deter  bright  students  from  becoming  can- 
didates for  the  Bachelor  of  Science  degree.  Of  course  there  were 
those  whose  preference  for  Scientific  work  was  sufficently  strong  to 
cause  them  to  disregard  this  feeling,  but  the  experience  of  the  last  ten 
years  has  shown  beyond  a  doubt  that  the  course  has  become  much 
more  popular  by  being  made  longer  and  harder.  It  is  a  significant  fact 
that  the  phrase  '*  gone  Scientific y''  is  no  longer  understood  in  student 
parlance  as  an  equivalent  for  '*  failed  in  Greek  and  Latin." 

It  is  due  to  Professor  Hicks,  of  course,  to  sav  that  this  condition 
of  affairs  was  decidedly  contrary  to  his  own  desires  in  the  matter.  He 
would  gladly  have  lengthened  and  strenthened  the  work  in  Science  if 
the  income  of  the  University  had  been  sufficient  to  provide  the  neces- 
sary additional  teaching  force  and  equipment.  A  great  deal  of  illus- 
trative material  was  accumulated  by  his  personal  efforts,  and  by  others 
under  his  direction,  which  could  not  be  used  to  advantage  during  his 
term  of  service  because  of  the  narrow  (quarters  in  which  the  work  of 
the  department  had  to  be  carried  on.  Under  present  conditions  this 
material  is  now  largely  available  for  the  practical  purposes  of  instruc- 
tion, and  thus  an  important  portion  of  his  labor  for  the  University  is 
now  bearing  its  first  fruits. 


PROFESSOR    LEWIS  EZRA  HICKS,   A.M. 


Professor  Hicks  was  born  at  Kalida,  Putnam  County,  Ohio, 
March  lo,  1839.  ^^  ^^^  ^^^  yet  completed  his  college  education 
when  the  War  of  the  Rebellion  began,  but  he  fought  in  the  Union 
army  during  the  whole  four  years,  serving  as  Lieutenant  Colonel  in  the 
69th  O.  V.  I.  After  the  close  of  the  war,  he  completed  his 
college  course  at  Denison,  doing  some  teaching  as  an  Assistant 
in  the  Preparatory  Department  at  the  same  time  and  graduating 
with  the  A.  B.  degree  in  the  class  of  1868.  During  the  following  year 
he  remained  as  a  Tutor  in  the  Classics.  He  then  went  to  Harvard  for 
a  year  to  pursue  special  work  in  Zoology  and  Geology,  where  he  had 
the  good  fortune  to  be  a  student  under  Louis  Agassiz. 

In  1870,  he  came  back  to  Denison  as  Professor  of  Natural  Sci- 
ences, and  remained  until  1884,  when  he  resigned  to  accept  the  chair 
of  (ieology  in  the  University  of  Nebraska.  During  the  last  two  years 
of  his  service  at  Denison,  the  title  of  his  Professorship  was  changed  to 
Geology  and  Natural  History,  in  view  of  the  endowment  of  a  chair  of 
Chemistry  and  Physics,  by  the  Chisholms,  of  Cleveland.  Professor 
Hicks  retained  his  chair  in  the  University  of  Nebraska  until  1891,  and 
during  a  portion  of  this  time  was  also  connected  with  the  United  States 
Department  of  Agriculture,  as  Assistant  Geologist.  He  was  a  member 
and  fellow  of  the  American  Association  for  the  Advancement  of  Sci- 
ence ;  a  member  of  the  American  Society  of  Irrigation  Engineers ;  one 
of  the  founders  of  the  Geological  Society  of  America,  and  a  Fellow  of 
the  same,  as  well  as  one  of  the  founders  of  the  Amencan  Geologist  and 
long  an  Associate  Editor.  From  the  189;^  edition  of  the  General  Cat- 
alogue of  Denison  University  we  take  the  following  list  of  his  contri- 
butions to  scientific  literature,  a  list  not  intended  to  be  exhaustive : 
"  Scientists  and  Theologians:  How  they  Disagree,  and  Why,"  a  series 
of  articles  in  the  Baptist  Quarterly  Review,  1874;  **  A  Critique  of  De- 
sign Arguments,"  an  octavo  volume  of  417  pages  published  by  the 
Scribners   in    1883;  ''Discovery   of    the   Cleveland   Shale  in  Central 
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Ohio,"  American  Journal  of  Science,  3d  Series,  Vol.  16,  p.  70;  **  The 
Waverly  Group  in  Central  Ohio,"  ib.,  p.  216;  **The  Dakota  Group 
in  Nebraska,"  Proceedings  of  the  American  Association  for  the  Ad- 
vancement of  Science,  Vol.  34 ;  **  Irrigation  in  Nebraska,"  Bulletin 
No.  I,  of  the  Agricultural  Experiment  Station  of  Nebraska;  an  article 
on  the  same  subject  in  the  Report  of  the  Nebraska  State  Board  of  Ag- 
riculture, 1887,  p.  122  ;  **  The  Soils  of  Nebraska,"  (with  a  geological 
map  of  the  state).  Report  of  the  State  Horticultural  Society  of  Ne- 
braska, 1888;  '*The  Permian  in  Nebraska,"  Proceedings  of  the  Amer- 
ican Association,  Vol.  36,  p  216;  an  article  on  the  same  subject  in  the 
American  Naturalist,  Vol.  20,  p.  881;  **  Geology  in  its  Relations  to  Agri- 
culture," Report  of  the  State  Board  of  Agriculture,  1889,  P*  3^4  >  **  Silt- 
ing, or  Basin  Irrigation,"  ib.,  1890,  p.  131;  '*  Storage  of  Storm  Waters 
on  the  Great  Plains,"  ib.,  1891,  p.  172;  *' An  Old  Lake  Bottom," 
Bulletin  of  the  Geological  Society  of  America;  **  Artesian  Wells  in 
Nebraska,"  Senate  Executive  Document,  222,  51st  Congress  (with 
geological  map  of  Nebraska);  **  Soils  ana  Waters  of  the. Lake  Region, 
as  Related  to  its  Geological  Structure,"  Report  of  the  Nebraska  Board 
of  Agriculture,  1892 ;  ^'Irrigation  and  Horticulture,"  Report  of  the 
State  Horticultural  Society,  1892,  p.  78;  VTree  planting  in  Canons," 
ib  ,  1893;  *' Evolution  of  the  Loup  Rivers,"  Science,  Vol.  19,  No. 
469,  Jan.  29.  1892;  **Some  Elements  of  Land  Sculpture  "  Bulletin  of 
the  Geological  Society  of  America,  Vol.  4,  p  133;  **  Irrigation  in  Ne- 
braska," Senate  Executive  Document,  41,  Part  III,  52nd  Congress, 
First  Session. 

In  addition  to  his  scientific  work,  Professor  Hicks  maintained 
always  a  lively  sense  of  his  responsibilities  as  a  member  of  society  and 
as  a  citizen.  He  took  a  deep  interest  in  all  political  questions  and  was 
entirely  independent  of  party  dictation  at  a  time  when  independence 
was  not  yet  common,  a  fact  which  made  it  inevitable  that  his  political 
position  should  sometimes  be  misunderstood.  In  Lincoln,  Nebraska, 
his  activity  in  municipal  politics  resulted  in  his  elevation  to  the  Chair 
manship  of  the  Board  of  Public  Works.  He  is  now  engaged  in  col- 
lege work  in  Burmah. 
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field  of  Operation.  The  child  is  father  to  the  man,  and  these  traits 
which  marked  his  life  as  a  student  became  important  characteristics  of 
his  work  in  teaching.  The  enforced  dependence  upon  himself  for 
means  to  demonstrate  what  he  would  not  accept  without  demonstra- 
tion, was  valuable  training  for  his  future  work."  [The  compiler  of 
this  article  well  remembers,  as  a  student  under  Professor  Osbun,  the 
habit  of  insisting  upon  actual  demonstration  to  which  Dr.  Davies  here 
calls  attention.  It  often  seemed  irksome  to  be  required  to  perform  a 
series  of  experiments  in  the  laboratory  in  order  to  demonstrate  to  the 
eye  some  principle  which  presented  no  difficulty  whatever  to  the 
mind,  and  had  perhaps  been  understood  and  accepted  as  almost  self- 
evident  long  before ;  but  it  is  easy  to  see  now  that  this  was  done  not  pri- 
marily for  the  sake  of  the  particular  point  involved  in  the  experiment 
but  to  establ  sh  the  experimental  habit  more  firmly  in  the  character  of 
his  pupils.] 

**  During  his  college  course,  Mr.  Osbun  was  a  faithful  student, 
leading  his  class  in  all  studies  that  were  congenial  to  him.     He  was  an 
earnest  and  active  member  of  his  literary  society,  especially  liking, 
and  excelling  in,  debate      *     *     *     Of  Professor  Osbun's  life  and 
work  since  he  returned  to  us,  a  little  more  than  a  year  ago,  much  might 
but  little  need  be  said.     They  speak  for  themselves.     Not  only  do  his 
associate   teachers   and   the   students   mourn  his  loss,   but  his  death 
touched  a  chord  which  vibrated  through  the  whole  community.     Meas- 
ured by  years,  his  life  was  short.     At  thirty-four,  we  look  upon  a  man's 
life  as  only  fairly  begun.     Measured  by  what  he  accomplished,  a  man 
of  three  score  would  have  no  cause  to  blush.      His  life  was  one  of  un- 
ceasing activity.     To  be  idle  was  to  him  simply  impossible.     During 
the  vacation  following  his  Junior  year,  in  a  country  school  house  a  few 
miles  from  Granville,  he  delivered  his  first  scientific  lecture,  illustrated 
by  experiments  of  his  own  devising.     It  was  the  first  of  a  long  list. 
When  teaching  at  Salem  he  delivered  as  many  as  sixty  lectures  in  one 
year.     These  lectures  embraced  a  great  variety  of  subjects,  and,  while 
some  were  delivered  before  popular  audiences,  many  were  before  the 
most  cultivated  and  critical  scientific  associations.      He  delighted  to 
choose  some  simple  subject  and  lecture  on  it  before  those  destitute  of 
scientific  training  ;  and  the  ability  he  displayed  of  clothing  the  bare 
facts  of  science  with  so  much  interest  that  he  fascinated  as  well  as  in- 
structed even  the  most  ignorant  of  his  hearers,  was  signal  proof  of  the 
originality  of  his  mind  and  thoroughness  of  his  preparation.     Even  va- 
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cation  was  not  a  time  of  rest  to  him.  One  summer  he  spent  in  aiding 
Professor  Bell  to  perfect  the  telephone.  During  another,  that  of  1882, 
he  lectured  at  Martha's  Vineyard,  before  the  Summer  School  of  Sci- 
ences. In  fact  he  was  in  almost  constant  demand  at  Teachers*  Insti- 
tutes and  Associations.  He  wrote  many  articles  on  scientific  subjects, 
for  publication.     *     *     uj 

**  His  heart  was  in  his  work  to  the  very  close  of  life.  The  dying 
warrior  on  St.  Helena  in  his  delirium  imagined  himself  at  the  head  of 
his  army,  and  our  teacher  carried  on  his  work  to  the  last.  The  first 
indication  that  his  mind  was  **  wandering"  came  at  midnight,  in  a 
direction,  clear  and  sharp,  to  his  class,  in  regard  to  the  performance  of 
an  experiment.  His  mind,  released  from  the  control  of  the  will,  was 
true  to  itself  and  its  chosen  work  to  the  very  end.  As  a  teacher  he 
attained  the  very  highest  success,  and  this  success  which  crowns  his 
life  was  the  legitimate  reward  of  straightforward,  earnest,  well  directed 
and  persevering  toil.  He  magnified  his  work,  and  the  results  of  his 
work,  written  in  the  minds  and  hearts  of  those  whom  he  taught,  con- 
stitute a  monument  to  him  more  enduring  than  granite." 

Epoch  making  work  is  not  always  at  once  realized  as  such,  but  it  was 
easily  seen  at  the  time  that  Professor  Osbun's  year  at  Granville  had  in- 
augurated a   new  epoch   in  the  scientific   work  of  Denison  University 
An  editorial  in  the  Collegian  said  : 

'*  Professor  Osbun,  feeling  that  his  work  could  not  be  a  success 
without  certain  fundamental  improvements,  made  his  coming  condi- 
tional upon  their  su[)ply.  He  has  been  on  the  field  a  little  more  than 
a  year,  and  a  revolution  has  already  been  wrought  whose  effects  will 
be  seen  in  all  coming  years.  Never  again,  under  any  circumstances, 
can  the  work  of  this  dej)artment  be  what  it  was  before.  All  his  train- 
ing and  experience  had  taught  him  what  must  be  done  that  the  work 
might  be  worthy  of  the  college  and  himself,  and  with  the  persistency 
whi(  h  was  his  characteristic,  he  toiled  to  gather  and  utilize  everything 
that  could  be  reached." 

The  curriculum  as  it  stood  during  the  year  of  Professor  Osbun's 
death  contained  the  following  scientific  work  :  candidates  for  the  de- 
gree of  Pachelor  of  Science  were  recjuired  to  take  Chemistry  during 
the  whole  of  the  Freshman  year  and  one  term  of  the  Junior  year. 
Physiology  was  re(iuired  during  the  Winter  term  of  the  Sophomore  year, 
and  Potany,  with  some  other  scientific  study  to  be  chosen,  during  the 
Spring.     The  work  in  Botany  was  continued  during  eight  weeks  of  the 
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Fall  term  of  the  Junior  year  and  this  was  followed  by  Zoology  during 
the  remainder  of  the  term.  In  the  Senior  year,  Geology  was  taken 
during  the  Fall  term  and  Paleontology  during  the  Winter.  About  half 
as  much  scientific  work  was  required  of  students  in  the  Classical  and 
Philosophical  Courses.  With  the  addition  of  new  studies  and  appli- 
ances, the  amount  of  floor  space  devoted  to  the  work  had  been  in- 
creased more  than  threefold  by  the  sacrifice  of  dormitory  rooms  on  the 
first  and  second  floor  of  the  **  New  Brick,"  and  thus  the  work  of  in- 
struction was  made  much  more  effective  than  it  had  been  in  former 
years  A  temporary  water  supply  for  the  work  of  the  laboratories  had 
been  secured  by  drilling  a  well  on  top  of  College  Hill  and  putting  in  a 
wind  pump,  but  this  never  furnished  a  satisfactory  supply  and  was  soon 
superseded  by  the  Granville  water  works,  constructed  during  the  year 
1885-6.  For  the  remainder  of  the  year  of  Professor  Osbun's  death, 
the  work  of  the  department  of  Chemistry  and  Physics  was  done  by 
Nathan  F.  Merril,  Ph  D.  At  the  opening  of  the  following  year,  Pro- 
fessor A.  D.  Cole,  a  graduate  of  Brown,  who  had  been  doing  Post- 
Graduate  work  at  Johns  Hopkins,  took  charge  of  the  department  and 
still  remains,  having  been  absent  one  year  pursuing  special  researches 
in  Physics  at  the  University  of  BerHn.  During  his  absence,  the  work 
of  the  chair  was  in  the  hands  of  Mr.  E.  P.  Childs,  a  graduate  of  Den- 
ison,  and  now  Professor  of  Science  in  the  High  School  of  Pueblo, 
Colorado.  The  development  of  the  Department  under  Professor  Cole 
made  necessary,  in  1896  the  employment  of  an  Assistant,  Mr.  H.  C. 
McNeil,  whO'graduated  from  Denison  in  the  Scientific  Course  with 
the  class  of  that  year.  Previous  to  the  endowment  of  this  Department, 
some  work  in  Physics  had  been  done  by  Professor  Gilpatrick,  in  addi- 
tion to  his  work  in  Mathematics,  and  still  earlier  by  Professor  Marsh. 
The  work  in  Astronomy,  done  by  the  Professor  of  Mathematics,  still 
connects  this  chair  closely  with  the  scientific  portion  of  the  Faculty ; 
and  the  Assistant  in  Mathematics,  Mr.  W.  H.  Boughton,  gives  a  por- 
tion of  his  time  to  instruction  in  Physics  and  Chemistry. 


PROFESSOR  CLARENCE  L.    HERRICK,    M.S. 


To  return  to  the  chair  of  Geology  and  Natural  History,  after  the 
resignation  of  Professor  Hicks  the  University  had  the  good  fortune  to 
secure  the  services  of  Professor  Clarence  L.  Herrick,  who  had  been 
employed  for  the  work  temporarily  during  a  short  visit  of  Professor 
Hicks  to  Europe  for  some  special  researches  in  the  British  Museum. 
Professor  Herrick  remained  at  Denison  until  1889,  then  accepted  the 
Professorship  of  Biology  and  Geology  in  the  University  of  Cincinnati, 
which  he  held  for  three  years,  and  then  came  back  to  Denison  as  Pro- 
fessor of  Biology,  remaining  in  active  charge  of  .the  chair  until  1894, 
when  ill  health  compelled  him  to  seek  the  climate  of  New  Mexico.  At 
the  close  of  the  last  school  year,  very  much  to  the  regret  of  all  con- 
cerned, he  resigned  his  chair,  in  view  of  continued  inability  to  endure 
the  climate  of  Ohio  with  safety.  Since  that  date,  he  has  been  chosen 
as  President  of  the  University  of  New  Mexico  and  has  entered  upon 
his  work. 

Professor  Herrick  was  born  in  Minneapolis,  in  18^8,  and  gradu- 
ated from  the  University  of  Minnesota  in  1880,  where  he  remained  as 
Instructor  in  Botany  and  Zoology  during  the  following  year.  He  spent 
the  year  188 1-2  in  study  in  Europe,  and  then  accepted  the  position  of 
vState  Manimologist,  in  connection  with  the  (ieological  Survey  of  Min- 
nesota, in  which  work  he  remained  until  called  to  Denison. 

Beginning  upon  the  foundations  which  we  have  described,  Pro- 
fessor Herrick  gave  an  enormous  impetus  to  all  branches  of  scientific 
study.  In  spite  of  any  adequate  financial  provision  for  such  work,  h« 
began  immediately  the  publication  of  the  "  Bulletin  of  the  Laboratories 
of  Denison  University,"  which  has  now  reached  its  tenth  volume  and 
has  been  of  inestimable  value  to  the  I'niversity  in  stimulating  original 
research,  by  furnishing  an  avenue  lor  the  jMiblication  of  results,  in  call- 
ing the  attention  of  scientists  all  over  the  educational  world  to  the  char- 
acter of  work  done  here,  and  in  bringing  to  the  Library  by  exchange  a 
mass  of  scientific  literature  which  could  have  been  secured  in  no  other 
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way.  While  in  the  University  of  Cincinnati,  he  founded  the  Journal 
of  Comparative  Neurology,  which  was  adopted  as  one  of  the  official 
publications  of  Denison  upon  his  return  here  in  1892,  and  has  main- 
tained a  very  high  standing  among  neurologists  ever  since  its  appear- 
ance. It  is  now  a  joint  publication  of  Denison  and  Columbia  Univer- 
sities, Dr.  Strong  of  the  latter  being  one  of  the  editors.  Its  work, 
however,  together  with  that  of  the  Bulletin,  is  more  fully  described 
elsewhere  in  this  volume. 

Among  Professor  Herrick's  literary  and  scientific  contributions, 
exclusive  of  articles  in  the  Bulletin  of  the  Scientific  Labora- 
tories and  the  Journal  of  Comparative  Neurology,  the  following  par- 
tial list  includes  his  principal  writings : 

Microscopic  Entomostraca.  Geol.  and  Nat,  Hist.  Surv,  Minn,  Seventh  Ann. 
Rep.,  1879. 

Fresh-waier  Entomostraca.     American  Naturalist,  1879. 

List  of  Birds  of  Minnesota. 

List  of  Mammals  from  Big  Stone  Lake,  with  new  sp.,  etc.,  Annual  Rep,  Geo- 
logical  Survey  of  Minnesbta,  /  /   - 

Types  of  Animal  Life.  A  Laboratory  Jland-Book.  Minneapolis,  Minnesota, 
i88(. 

Habits  of  Fresh  Water  Crustacea.     American    Naturalist,  1882. 

A  New  Genus  and  Species  of  the  Crustacean  Family  of  Lyncodaphnidae. 
American  Naturalist,   18S2. 

Papers  on  the  Crustacea  of  the  Fresh  waters  of  Minnesota.  I.  Cyclopidae  of 
Minnesota.  IL  Notes  on  some  Minnesota  Cladocera.  IIL  On  Nota- 
dromas    and    Cambaras.      Tenth  Ann,    Rep,   Geol,   Surv.,    Minn,,   1882. 

Heterogenetic  Development  in  Diaptomus.     American  Naturalist,  1883. 

Hetrogenesis  in  the  Copepod  Crustacea.     Am,  Naturalist,  Feb.,  1883. 

A  new  Genus  and  Species  of  the  Crustacean  Family  Lyncodaphnidae.  Am, 
Naturalist,  Feb.,  1S83. 

A  blind  Copepod  of  the  Family  Harpacticidae.     Am,  Naturalist,  Feb.,  1883. 

A  Final  Report  on  the  Crustacea  of  Minnesota  included  in  the  orders  Clado- 
cera and  Copepoda.      Geol.  and  Nat,  Hist.   Surv,  Minn.  1884. 

Outlines  of  Psychology  :  Dictations  from  Lectures  by  Hermann  Lotze.  Trans- 
lated with  the  addition  of  a  Chapter  on  the  Anatomy  of  the  Brain. 
Minneapolis,  Minn,,  1885. 

Contribution  to  the  Fauna  of  the  Gulf  of  Mexico  and  the  South.  Mem,  Den- 
ison Scientific  Assoc,     Vol.  I,  No.  i.  1 887. 

Some  American  Norytes  and  Gabbros.  American  Geologist,  Vol.  I,  No.  6,  1888. 
With  E.  S.  Clark  and  J.  L.  Deming. 

Science  in  Eutopia.     American  Naturalist,  1S89. 

Notes  upon  the  Waverly  Group  in  Ohio.     American  Geologist,  Vol.  IIL 
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A  Contribation  to  the    Histology   of  the  CerebmiB.     The   ChummaH  Lame^' 

Clink,  Sept.  28,  1889. 
ModerD  Thought  sod  Modeni  Faith       The  SiamdarJ,  1890. 
Additions  sod  Correctioos  to  Miller's  North  Americmn  Pklaeootologr.    Amuruam 

Geologist,  Vol.  V,  No.  4,  1890. 
Notes  upon  the  Brsio  of  the  Alligator.      The  Journal  of  ike  Cincinnati  Society  of 

Natural  History,  Vol.  XII,  1890. 
Suggestions  upon  the  Significance  of  the  Cells  of  the  Cerebral  Cortex.      The 

Mkroseope,  Vol.  X,  No.  z,  1890. 
The  Commissores  and  Histology  of  the  Teleost   Brain.     Anatomischer  Anzeiger, 

189I. 
Additional   Notes  on    the  Teleost    Brain.     Anatomischer  Anzeiger,  1892. 
Notes   opon   the  Histology  of  the   Central   Nervous  System  of  Vertebrates. 

Festschrift  turn  siebentigsten    Geburtstage  Rudolf  Leuckarfs,  1S92. 
Mammals  of  Minnesota.     Bull.  VII,   Geol,  Surv.,  Minnesota,  1892. 
Notes  upon  the  Anatomy  and  Histology  of  the  Prosencephalon  of  Teleosts. 

American  Naturalist,  Feb.,  1892. 
H^ooits   Reference  Hand-Booh  of  the   Medical  Sciences,  Vol.    IX,  Suppl.    1893. 

Articles  as  follows  : 

1.  The  Comparative  Anatomy  of  the  Nervous  System. 

2.  The  Histogenesis  of  the  Elements  of  the  Nervous  System. 

3.  The  Physiological  and  Psychological  Basis  of  the  Emotions. 

4.  Waller's  Law. 

The   Scope  and    Methods    of  Comparative    Psychology.      Denison    Quarterly^ 

Vol.  1,  Nos.  1-4,  1893. 
Synopsis  of  the  F^ntomostraca  of  Minnesota.     Second  Report  of  the  State  Zoologist 

of  Minnesota,  1895.     With  C.  H.  Turnkr. 
Microcrustacea  from   New   Mexico.     Zoologisher  Anzeiger^  No.  467,    1S95. 
The    Testimony    of    Heart    Disease    to    the  Sensory   Facies   of    the    Emotions. 

Psychological  Revieu\   III,  3,  1896. 
Suspension    of   the    Spatial    Consciousness.      Psychological  Revie^u.  Ill,  2,  1896. 
The  Critics  of  Ethical   Monism.      The   Denison  Quarterly,  Vol.  IV,  No.  4,  1896. 
The  Psycho-sensory  Climacteric.      Psychological  Revie'v,  III,  2,  1 896. 
'I'he  So-called  Socorro  Tripoli.      American  Geologist,    18.^6. 

The     (ieolo^jy  of  a  Typical   Mining  Camp.     American   Geologist,    XIX,  4,  1897. 
The  Propagation  of  Memories.      Psychological  Rei'ieiv,   IV,  3,    1897. 
The  Waverly  (iroup  of  Ohio.       Final  Report  Geol.  Surr.  Ohio.  Vol.   VIII. 
The  Waverly  Oroup  of  Ohio,    Bulletin  of  the    American    Geological   Association. 
Inquiries  regarding  Current  Tendencies  in  Neurological  Nomenclature,     four. 

nal of  Comparative  Neurology,  Vol.  VII,  No.  3,    1897.     With  C.   Judson 

11 KR RICK. 

Articles    in    Baldwin's     Dictionary   of   Philosophy   and   Psychology,     The    Mac- 
millan  Co.     [In  Press.]     With  C.  JuDsoN  Hf.rrick. 
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The  growth  of  the  work  in  Professor  Herrick's  department,  both 
in  the  College  and  Academy,  made  it  necessary  to  secure  assistance  in 
1888,  and  W.  G.  Tight,  a  graduate  of  Denison  in  the  class  of  1886, 
was  employed  as  Instructor  in  the  Academy.  During  Professor  Her 
rick's  connection  with  the  University  of  Cincinnati  and  studies  abroad, 
Professor  Tight  had  charge  of  the  collegiate  work.  Upon  Professor 
Herrick's  return  to  Denison  the  work  of  the  department  of  Natural 
History  was  divided,  Professor  Herrick  being  Professor  of  Biology, 
and  Professor  Tight  being  Assistant  Professor  of  Geology  and  Natural 
History.  Later  Professor  Tight  was  given  full  charge  of  his  depart- 
ment under  the  title  of  Professor  of  Geology  and  Botany.  Since  1890, 
Professor  Tight  has  been  Editor  of  the  Bulletin  of  the  Scientific 
Laboratories,  mentioned  above  as  founded  by  Professor  C.  L. 
Herrick. 

Upon  Professor  C.  L.  Herrick's  resignation  in  1897,  ^^^  depart- 
ment was  placed  in  charge  of  his  brother,  Professor  C.  Judson  Her- 
rick, who  had  performed  a  large  part  of  the  duties  of  the  chair  since 
January,  1894,  with  the  exception  of  a  year  spent  in  special  work  at 
Columbia  University,  during  which  time  the  work  was  conducted  by 
Mr.  H.  H.  Bawden. 


PRESENT  CURRICULUM. 


It  is  scarcely  necessary  to  trace  the  growth  of  the  curriculum  step 
by  step  during  the  past  ten  years.  It  will  serve  all  purposes  to  show 
its  present  condition,  as  found  in  the  current  catalogue  of  the  Univer- 
sity, Applicants  for  admission  to  the  Freshman  class  in  the  A.  B. 
course  must  have  to  their  credit  one  term's  work  in  Physical  Geogra- 
phy, one  in  Physiology  and  one  in  Elementary  Physics ;  for  the  Philo- 
sophical course,  the  same,  plus  an  additional  term  in  Physics  and  one 
in  Botany ;  for  the  Scientific  course,  there  is  added  still  further  one 
term's  work  in  Chemistry,  one  in  Anatomy  and  Physiology,  and  one  in 
Mechanical  Drawing.  For  the  college  work,  we  have  thought  it  well 
to  give  the  Classical  and  Scientific  courses  substantially  complete,  in 
order  to  show  the  amount  of  scientific  work  in  each,  in  relation  to 
other  studies.  Scientific  studies  appear  in  bold-baced  type,  in  order 
to  hi(ilitatc  the  work  of  ( oniparison.  No  doubt  the  line  between  what 
is  ( lassed  as  Sriontihr  and  what  is  not  will  seem  arbitrary  in  some 
rases,  but  that  is  hardly  to  be  avoided. 

For  the  Degree  of  Bachelor  of  Arts. 


FRESHMAN  CLASS. 

1   \1.L    TFRM. 

'^^ Latin. — Cicero,  De  Senectute  or  Oe  Amicitia,  followed  by  Livy,  Books  I- 
II,  or  XXI-XXII  ;  The  Latin  Subjunctive. 

Greek. — Select  Orations  of  Lysias  ;  History  of  Athens  under  the  Thirty 
Tyrants  and   Restoration  of  the  Democracy. 

Mathematies — Part  III  of  Olney's  University  Algebra. 

Rhetoric.  —  Hart's,  with  Lectures,  one  hour  a  week. 


<"  Separate  entrirs  in   tho  rour>ios  aro  in    many   cases  liero   aM>reviatoil,   but  in   no  case 
omitted. 
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WINTER   TERM. 

Latin.— \A\y  or  Sallust,  followed  by  Cicero,   Dc  Officiis,  or  Select  Letters. 

Greek. — Herodotus  and  Thucydides. 

Mathematics. --^tiTt  III  of  Olney's  Geometry  ;  Plane  Trigonometry. 

American  Literature. — One  hour  a  week. 

Rhetoric. — Hart's,  with  Lectures. 

SPRING   TERM. 

Latin. — Horace,  Odes  and  Epodes. 

Greek. — Homer's  Iliad;  Peculiarities  of  the  Epic  Dialect. 

Chemistry.— Experimental  Lectures;  Recitations;  Laboratory  Stndy 
of  tlie  Non-metals. 

American  Literature, — One  hour  a  week. 
Rhetoric. — Hart's,  with  Lectures. 


SOPHOMORE  CLASS. 

FALL   TERM. 

Greek. — Demosthenes ;  Greek  New  Testament,  one  hour  a  week. 
Mathematics. — Olney's  Trigonometry,  Plane  and  Spherical ;  General  Geom- 
etry begun. 
Rhetoric. 

WINTER   TERM. 

Latin. — Tacitus,  Germania  and  Agricola,  or  the  Annals,  or  the  Histories  ; 
Letters  of  Pliny. 

Mathematics. — General  Geometry  and  Differential  Calculus  ;  Lectures  on 
the  Integral  Calculus,  four  hours  a  week. 

Pliysiology.— Martin,  fonr  lionrs  a  weeic. 

English  Literature. — Lectures;  Select  Reading,  two  hours  a  week. 
Rhetoric. — Orations. 

SPRING   TERM. 

Greek.  ^K^o\ogy  and  Crito  of  Plato;  Greek  New  Testament,  one  hour  a 
week. 

Botany.— Gray's  Mannal;  Elements  of  Plant  Physiology. 

French. — Whitney's  Brief  Grammar  ;  Introductory  Reader. 
Rhetoric, — Essays  and  Orations. 


JUNIOR  CLASS. 

FALL   TERM. 

Latin. — Rhetoric  and  Literary  Criticism  among  the  Romans  ;  The  Dialogus 
of  Tacitus,  Book  X  of  Quintilian  and  the  <*  Literary  Epistles"  of  Horace. 

German. — Joynes-Meissner's  German  Grammar  (Lessons  I-XXXVI);  Brandt's 
German  Reader. 

Rhetoric. — Essays . 
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ELECTIVES. 

Mechanics*  -Carliart^s  University  Physics,  Yol.  L 

French. — Super's  Historical  Readings,  last  half  of  the  term. 
Spanish. — Manning's  Spanish  Grammar  ;  Knapp's  Spanish  Readings. 

WINTER   TERM. 

A  Science.*— (Zoolofy,  Chemistry,  or  Physics.) 

Logic. — Davis*  Inductive  and  Deductive  Logic  ;  Method ;  Notes  on  the 
History  of  Logic ;  Fallacies. 

Rhetoric. — Essays,  Studies  in  Shakespeare. 

ELECTIVES. 

Greek. — Tragedies  of  Aeschylus  and  Sophocles. 

German. — Joynes-Meissner's  Grammar;  Schiller's  Wilhelm  Tell;  Miiller's 
Leitfaden  zur  Geschichte  des  deufschen  Volkes ;  Hams'  German  Composition ; 
Dictation  and  Sight  Reading. 

Spanish.  —  Knapp's  Readings;  Dictation  and  Sight  Readings;  Selections 
from  Galdos  and  Valera,  Lope  de  Vega  and  Calderon  ;  Berlitz's  Exercises. 

Mathematics. 

SPRING   TERM. 

A  Science,— (Zoology,  Cryptogamic  Botany,  ChemistrTt  or  Phjsks ) 

A  Language. — Either 
Latin, — The  Roman  Stage  ;  Plautus  and  Terence. 
French. — Erckmann-Chatrian's    Le   Conscrit  de   /S/j  ;    Hal^vy's    V Abbi' 

Constantin^  and  Duval's  Histoirc  de  la  Littcrature^  or 
German.  —  Miiller's   Leitfaden   utr  Geschichte  des  deutchen    Volkes  :   Riehl's 
Burg  Ncideck  :   Harris'  German  Composition. 
Rhetoric.  — Oral  ions. 

KLKCTIVKS. 

Astronomy.     Young's  General  Astronomy;  Lectures 

History. — Kmerton's  McdianHiI  Europe. 

English.  —  Enp;lish  Literature  in  the  Nineteenth  Century. 


SENIOR  (LASS. 

KAl.I.    TKKM. 

Psychology.  —  Lectures. 

History  of  Philosophy.— \^^^V\y   Lectures  throughout   the  Fall  and    Winter 
Terms. 

E.nglish  Literature. — Lectures  and  Select  Readings. 


*  The  science  elected  this  term    for  the  first  time  must  be  conlinued  through  the  Sprinjr 
Term,  except  that  (Vyptogamic  Botany  may  be  sul»?<tituted  for  tlie  second  term  in  JCoology. 
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ELECTIVES. 

Geology. —LeConte;  Laboratory  and  Field  Work. 

American  Politics, — Johnston's  History  of  American  Politics, 

French. 

German. 

Spanish, 

WINTER    TERM. 

Ethics. — Lectures  on  Theoretical  and  Practical  Ethics  ;    Notes  on  the  Phi- 
losophy of  Ethics  and  the  Moral  Code. 
Economics, 
Rhetoric. — Orations. 

ELECTIVES. 

German. — Lessing's  Minna  von  Bamhelm;  Goethe's  Hermann  und Dorothea; 
Frey tag's  Die  Joumalisten  ;  Collar-Eysenbach's  German  Lessons;  Composition 
and  Dictation  ;  Themes  on  German  History. 

French. — Thier's  Bonaparte  en  Egypte;  Vacquerie'syira/f  Baudry;  Masson*s 
Lyre  Francaise;  Chassang's  Grammar  ;  Outlines  of  History,  1 789-1848. 

Italian. — Grandgent's  Italian  Grammar;  Harper's  Principia  Italiana^  Part 
II,  or  Bowen's  or  Montague's  Reader. 

Physiological  Psychology. 

SPRING   TERM. 

Evidences  of  Christianity.— Furinion^s  Theism. 

ELECTIVES. 

History  of  Civilization. — Guizot. 
International  Law. 

Italian. — Grandgent's   Italian  Composition  ;  Readings   from    Dante,  Man- 
zoni,  Pellico. 
French. 
German, 
English, 


II. 

For  the  Degree  off  Bachelor  off  Science. 


The  courses  of  study  leading  to  the  degree  of  Bachelor  of  Science  are  based 
upon  the  same  schedule  and  are  similar  in  extent,  but  differ  in  the  amount  of 
time  given  the  characteristic  or  leading  subject. 

These  courses  are  :  First,  a  course  in  Biology  [B];  second,  a  course  in  Chem- 
istry [C] ;  third,  a  course  in  Geology  [G] ;  and  fourth,  a  course  in  Physics  [P].* 


*  Bracketed  initials  signify  that  subjects  so  marked  are  required  in  the  course  thus 
indicated. 
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DiflereDlialioD  bepnt  with  (be  Junior  Year.  Stadenti  eateiiag  for  the 
Degree  of  Bachelor  of  Science  mail  lelecl  (he  course  to  be  punDcd  befoe  that 
time  and  will  be  permitled  (o  deviate  Trom  it  only  by  Faculty  lote. 


FEESHHAIf  CLASS. 


Ck«nl)itrr.— QualltotiTe  Anslrsis;  Laboratory  Conrses  wltk  wmUj 
rmltoUoos  on  tke  Ukentotr;  of  Metals. 

t/VvncA. — Chauang'i  Grammar',  Dural'i  Histeirt  di  la  Litttraiurt ;  CoT- 
neille'i  Heraet ;  or  DeVigny's  Cinq  Mart ;  Herdler'i  Scientific  French  Reader; 
Outlines  of  French  History  to  17S9. 

Malhtmalia. — Uniseriity  Algebra,  Part  III. — Oloey. 

Rlulfric.—KnK'%,  with  Lectures. 


Chemistry.— IJnalltatlTS  AnalTsls  flnhkfrf;  Orgnmlc  CheBtstrr,  thm 

times  a  week. 

Matkimatits. — Geomelry  ;  Plane  Trigonometry. 

Freneh.—lhter'i  Bvnafarie  tH  Egyfli !  \»c<\va\t'i/tan  Baudry;  Hauoo's 
Lyre  Framaise;  Branson's  Everyday  French:  French  History  front  1789  to  1S48. 

American  Lileralure. — One  hour  each  weelc. 

A'Af/nm. —Hart's,  wiih  Lectures. 


/■(•■-ifA.— SaiKiean's  Mademoisellf  dt  la  Scigli.n 
imas-  Ln  Tivh  Mousqurlairrs :  ifranson's  Eiir^ 
aason  de  Roland;   French  History  since  1S48. 

Ch<.-mlHlry.—({Ha1  Unlive  Aaalysls. 
Ilynnmlc  (jeolo^v. 

Amcru^n  Liltralure.-One  hour  each  week. 
A'A.i'ncj^.— Han's,  wiih  T.cclurcs. 


KOPHUMORE  CLA8.S. 

G,™„«,_J„y, 

les-Mc 

issner's  German  Gramniar,  (Lessons  I-XXV);   Brandt's 

Germnn  Keader;  I 

)icUlio 

Malhnmitics.— 

rUne  1 

ind  Spherical  Trigononielry  ;  OIney's  General  Geonie- 

try  begun. 

Rhtloric. 
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WINTER    TERM. 

Geyman. — Joynes-Meissner's  Grammar;  Schiller's  VVilhelm  Tell:  Miiller 
I.CTttaiien  zur  (Jcschiihte  des  lifutschen  Volkes;  Harris' German  Composition;  Dic- 
tation and  Sight  Reading. 

MathimaiiiS.^  General  Geometry  and  Differential  Calculus  ;  Lectures  on 
the  Integral  Lalculus,  four  hours  a  week. 

Zoology.— Vertebrates,  Leetures  and  Laboralory  work,  four  lionrs 
a  week. 

English  Literature,  — 'Y'^o  hours  a  week. 
Rhetoric. 

SrRING    TERM. 

German.  Miiller 's  Leitfaden  zur  Geschichte  des  deutschen  Volkes;  KiehTs 
Bnrg  Xei'teck  ;   Dictation  and  Sight  Reading. 

/oolo|ry«— Invertebrates,  Lectures  and  Laboratory  Work. 

iMathemnt)  es  — Su  r  vey  i  n  g. 
Rhetoric. — Essays  and  Orations. 


JUNIOR  CLASS. 

FALL  TERM. 

roniparative  Anatomy  and  Histology.— [BJ. 

Miiienilogy.—  [C— G]. 

ralenlUH.    (Half  Term);  Physical  lialiorator?.— (Half  Term).  [P.] 

Media iiics.— Recitations  and   l^aboratory  work;  Lectures  on  Sound 

Rhetoric.  —  Essa  y  s . 

ELECTIVES. 

Get  man.  —  Freytag's  Doctor  Luther;  Schiller's  Das  Lied  von  der  Glocke  and 
Hallais ;  Collar- Eysenbach's  German  Leasons  throughout  the  year  ;  Spanhoofd's 
Deutsche  Gratnmatik. 

Spanish. — Manning's  Spanish  Grammar  ;   Knapp's  Spanish  Readings. 

Itiitany .— Structu  ral . 

A  Sri('n(*u.— OtliiT  than  that  prescribed. 

WINTER    TERM, 

Nenrologry.— [H.] 

Or;?anic  rhemistry.— linboratory  work.    [C]. 

Physics —.MagnetiMUi    and    Elertricity ;    Lectures    and    Recitations, 
Laboratory  Work  three  times  a  Week.    [P]. 
Logic.     Davis'  Inductive  and  Deductive  Logic. 

t«eobig:y.- Physiographic.    [U]. 
Rhcto'ic.     Es^ys;  Studies  in  Shakespeare, 
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Cfrman.—l^aittg'i  Minna  van  Bamh/lm;  or  Schillet's  D>t  Piralemimi  ; 
Dippold'i  A  Sdintifit  German  RtaJtr;  Composition  and  Dicdlioo ;  TbenKs  od 
Germtn   Hislory. 

MatheiBBllctL'-Brid^  CoBflmctton. 

Spanish. — Selections  from  Galdos  and  Valeraj  Lope  <ie  Vega  and  Calderon; 
Knipp's  Readings,  and  Berlitz's  Exercises. 

A  Srlcitce.— ( Other  than  prracribed). 

Laboratorj  PtajHics. —Electrical  HrunrfMenls.    [P]- 

Botan J,— Barter  lolo^ ;. 


Batanr.— Crr|>tograms.    [B-U]- 

Embr;ol<«T — Leclarrg  and  Laboratorf  Work.    [B]- 
Chemistrj— Laboratorj ;  Advanced  Qnantltatlvo.    [C]. 
PbjHicB.— Beat    and    Li^bt;     Lectnm,     Becttation)i,     Laberatarj 
Work.    IP]. 

AstroDon;.— Tonne's Cleieral  Astrononij;  Lwlnrrs.  [Elecllre  r»r  B] 
Ji Marie. — Oral  ions. 


Histirry. — Emerton's  Mediaeval  Earofe. 
German. — Goethe's   Hermann  und  Dorethta;  Von  Sfbel's 
Enrafai  gegen  Napoleon  I ;  Dictation  and  Compostlion. 
A  St'ieiicp.— (Ulhcr  Ihiiti  rei|iifrpd|. 

Engl,ik.—Y.nz\\iV  l.iierature  of  ihe  Nioeleeotli  Cenlii.)-- 

Botati)'.— PIijmIoIobIcmI. 

MatlietimlUi^.— IitlreiiKtIi  and  Kesfstfliice  of  Natcriuls. 


SENIOR  CLASS. 

I'sychology. — Leclures. 

English  Likralur/.  —  'Lecm-i^i  anil  Select  headings. 

History  .'f  /'Ai/.uy/*!'.— Weekly  Lectures. 

(ieolotf)'— [''I- 

('hoiiilslrj,  AssH)'fii|r,  or  IVater  Aimlysis. 
Phj'su's.--  EleHriral  Eti^inepritijf.    [I'J. 
An  Elective  |H|. 


/TMfVj.— Lectures  on  Theoretical  : 

5ophy  of  Elhicb  and  the  Moral  Co.le, 

fiislory  of  Philosophy. —fletViy. 
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Physiological  Psychology.— [BJ. 
Technological  Chemistry.— [C]. 
Geology.— Lithology  or  Paleontology.    [G]. 
Laboratory  Physics.— [P]. 

Rhetoric, — Orations . 

ELECTIVKS. 

Economics, 

German. — Goethe's  Prose;  History  and  Literature;  Dictation  and  Compo- 
sition. 

Italian. — Grandgent*s  Italian  Grammar ;  Harper's  Principia  Italiana^  Part 
I.,  or  Bowen's  or  Montague's  Reader. 

SPRING    TERM. 

Evidences  of  Christianity. — Purinton's  Theism. 

ELECT  IVES. 

History  of  Civilization. — Guizot. 
International  Law. 

Italian. — Grandgent's  Italian  Composition  ;  Readings  from  Dante,  Manzoni 
Pellico. 

French. 

German. 

English. 

Thesis  in  Science. 


St-IKNTIKIC  FACULTY    OF    189798. 

The  R'icntidc  faculiy  for  the  current  year  includes  sis  men,  be- 
wd«  elei  (ruiaii.  engineer,  instructors  in  the  academic  department,  and 
janitors. 

*JoHN  L.  GiLPATRiCK,  A.M.,  Ph.T>  .  Benjamin  Barney  Professor 
of  Mathematics,  was  bom  in  Granger,  New  York,  January  12.  184; 
He  received  his  early  education  in  the  rommon  schools  of  Granger  and 
at  the  age  of  thirteen  moved  to  Ohio  with  his  parents.  He  graduated 
with  the  degree  of  B  A.,  in  1867,  from  Kalamazoo,  Mich  ,  as  valedic- 
torian of  his  class.  After  leaching  one  year  in  the  country  schools 
hebeiamesiiperintendent  of  the  public  schoolsof  Ft.  Dodge,  Iowa,  Gos 
port,  Ind.,  and  Bowling  Green,  Ohio.  He  was  Instructor  in  Mathe- 
matics in  the  University  of  Michigan  from  1873  to  1874.  Since  1874 
he  has  occupied  his  present  position  in  the  chair  of  Mathematics.  He 
is  at  present  the  senior  member  of  the  University  Faculty  and  was  for 
iii.inv  \<-^\v.  ilir  rnutTsiiy  Treasurer.     He  is  President   of  the  Society 

'Vhc  ivcirk  in  his  department  embraces  the  following  subjects: 
.■//!,v/i'ii     An    ailvained    course.    Geomrlry.      Trigonomelty — Plane 

:inil  Sphrii,,il.      Cifmral  Gfomttry  and  Calcului. 

Iii-iriii  lioii  in  Civil  Knuinecring  is  given  by  actual  field  practice  in 

I , mil  Siirvc\  iii^',  in  I  .ayiuf;  out  Roads  and  Railroads,  and  in  Leveling. 

InliiiM.ii-;    I'hiiu'   Survuving  itnd   Henrk's    Field   Hook    for    Engineers 

:nr  ilu'  (CM  hniik-  used.       The  University  is  sujiplied  with  good  instru 

A  ■  cjiifM'  in  Ih-urifitiTf  Gtoiiifliy  is  open  to  those  who  have  had 
l'',lciin'ni:uy   Mgi'lira,  l^lcmuntary  Mcchanic.1l  Diawing,  and  Plane  and 
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Principles  of  Mechanism — Recitations  from  text-book  and  solutions 
of  problems  in  drawing  room. 

Analysis  of  Structures^  Graphical  and  Analytical — Open  to  those 
who  have  had  the  mathematics  of  the  Sophomore  year  and  Mechanics. 

Strength  and  Resistance  of  Material — Open  to  those  who  have  had 
Analysis  of  Structures. 

The  work  in  Astronomy  is  at  present  in  charge  of  this  department. 
The  subject  as  presented  in  Young's  General  Astronomy,  supplement- 
ed by  lectures,  is  offered.  Moreover  it  is  hoped  that  the  depart- 
ment of  Astronomy  may  soon  be  put  upon  an  independent  basis  and 
furnished  with  a  well  equipped  observatory. 

It  is  to  be  hoped,  also,  that  the  department  of  mechanical  en- 
gineering will  be  put  upon  an  equal  footing  with  the  other  scientific  de- 
partments, by  the  appointment  of  a  professor  and  the  equipment  of  the 
necessary  laboratories.  The  trustees  have  already  shown  an  interest  in 
the  development  of  this  work  which  is  receiving  so  much  attention  and 
for  which  there  is  a -real  and-gro wing  demand  among  the  students. 
Their  efforts  in  this  direction  wrll  certainty  be  appreciated  by  the  pa- 
trons  of  the  school  and  aH  those  interested  in  the  teaching  of  science  in 
Denison  University.     ! 

m 
f 

■  •  •   r'*  ■ 

Alfred  Dodge  Cole,  A.M.,  Henry  Chisholm  Professor  of 
Chemistry  and  Physics,  was  born  at  Rutland,  Vermont,  December  i8, 
1861.  He  received  his  early  education  in  the  grammar  and  high 
schools  of  Beverly,  Mass.  He  entered  Brown  University  in  1880.  In 
1883  he  received  the  Howell  Premium  **  for  highest  grades  in  Mathe- 
matics and  Physics,"  and  was  also  appointed  to  the  Oratio  Latina  at 
Junior  Exhibition,  and  the  first  Junior  elected  to  Phi  Beta  Kappa. 
He  graduated  from  Brown  as  valedictorian  of  his  class,  with  the  A.B. 
degree,  in  1884.  After  spending  one  year  in  post-graduate  study  at 
Johns  Hopkins  University,  he  took  charge  of  the  work  in  chemistry 
and  physics  at  Denison  University,  which  position  he  still  occupies. 
He  was  a  member  of  the  building  committee  of  Barney  Memorial  Sci- 
ence Hall,  appointed  by  the  trustees,  and  as  he  was  constantly  on  the 
ground  the  great  burden  of  inspecting  the  details  of  construction  fell 
to  his  hands.  This  work  he  discharged  with  very  great  credit  to  him- 
self and  profit  to  the  University. 


JO  Bll.l.ETIN   OK    THK   LAM)RATORIES 

During  the  school  year  of  18S4-5  he  pursued  special  studies  in 
Physics  id  tlie  University  of  Berlin.  He  is  a  member  of  the  American 
Association  for  the  Advancement  of  St-ience.  Besides  his  publications 
in  the  Bulletin  of  the  Scieniifu'  I  .aboraiones  of  Denison  University, 
given  in  the  table  of  rontcnts  of  that  piiblioition,  he  i«  the  author  of 
"  OhI^  Jie/rMtitt  fii4fx  auJ  tkt  Rtfifcting  Pon-tr  of  Water  and  Alto- 
M  far  tilr.imal  il'affs,'"  published  in  Annalen  der  Physik  undChemii;. 
and  the  I'hysiail  Review;  *■  Blftlrual  Waits  in  Parallel  Wtm,"  in 
the  Pitu  ccdiiiRS  of  Ihe  A.  A.  A.  S  and  the  Electrical  World ;  "  Z?e»- 
stm  Umh'.  /.n/wmtiuy  Ceurst  in  Elf<tritily  and  Afannetism,"  and  others. 

MoTc  ihin  len  thousand  dolla»  have  recently  been  spent  in  et^uip- 
ping  the  l.iliiiralories  of  Physics  and  Chemistry  for  efficient  work.  They 
occupy  fifteen  rooms  in  Harney  Memorial  Hall. 

The  Courses  in  Physics  include  eight  and  one-half  terms  of  work 
in  Mechanlrs.  Sound,  Electricity.  Heat,  Light  and  Electrical  Engineer- 
ing. The  work  is  l.irgely  laboratory  work,  and  the  laboratory  is  well 
supplied  with  modern  apparatus  and  reference  books.  Five  large 
power  dynaiiuis  and  motor.'',  as  many  more  small  ones,  ammeters,  volt- 
meters, spectrometers,  photometers,  polariscoiies,  etc.  of  recent  con- 
stmction  are  available,  and  elertrical  current  for  light  and  power  is  fur- 
nished by  .1  sior.igr  li.Tiiery  r.i|i.ili!e  of  fumishinfi  nine  horsepower.  A 
shop,  well  I'll  mi -ill  I'll  ttiih  |)oivcr-dnven  machines  for  work  in  wood  and 
nict.ll,  furnishes  opportunity  for  construction  of  apparatus  for  special 
I  111  r|  loses, 

'I'Ih'  loiirsc  in  ("hcmisiry  includes  ten  terms  of  work  in  General 
Chcniistrv,  <,>ua'Uiiiive  Analysis,  (Irganic  Chemistry,  .Assaying,  Sani- 
tary Clieniisir\.  Elcitro-Cheniistry  and  Technological  Chemistry.  Six 
analytical  lial.iiiccs  are  |)rovided  for  this  work,  also  spectro- 
sco|ie,  ]ic)laris<ii])c.  stor,ii,'c  battery  for  electrolytic  work,  three  assay 
funiaics  for  icsiiug  ores,  llcckmann's  ajiparatus  for  determining  molec- 
ular wcighis.  llciiiinl's  for  gas  analysis,  etc.  There  are  working 
desks,  well  suppiieil  with  fjas  and  water,  for  sixty  students,  and  a  con- 
siderable idlieetlon  of  reference  books. 

Instnietiou  in  Chemistry  is  given  by  daily  lectures  and  recitations 
during  the  spring  to  Freshman  pursuing  the  course  leading  to  the  de- 
gree of  Itachelor  of  Arts.  Remsen's  Chemistry  and  the  Laboratory 
Manual  of  the  same  author  are  text-books  used.  Thorough  experi- 
mental illustration  in  the  class  room  is  supplemented  by  individual  work 
in    the  laboratory.     Abundant  apparatus  and  desk  room,  with    water 
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and  gas  at  each  desk  enable  each  student  to  verify  for  himself,  experi- 
mentally, the  fundamental  facts  of  the  science.  Scientific  development 
is  secured  by  making  demonstrated  facts  anticipate  the  theoretical  treat- 
ment of  the  subject. 

The  study  of  qualitative  and  quantitative  analysis,  required  in  the 
course  leading  to  the  degree  of  Bachelor  of  Science  and  elective  in 
other  courses,  includes  laboratory  work,  three  days  a  week  during  one 
year,  weekly  recitations  on  the  chemistry  of  the  metals  during  one 
term,  and  weekly  recitations  and  discussions  of  methods  in  analysis 
throughout  the  course.  The  use  of  the  spectroscope  is  taught.  Both 
gravimetric  and  volumetric  methods  are  used  in  (juantitative  work. 
Appleton,  Thorpe,  Caldwell  and  Fresenius  are  the  authors  most  con- 
sulted in  this  department  of  work. 

Scientific  Freshmen  and  Classical  Juniors  (elective)  have  organic 
Chemistry  three  times  a  week  in  the  Winter  Term. 

An  elective  course  in  Water  Analysis  or  Assaying  is  offered  in  the 
Fall  Term  of  the  Junior  Year,  and  later  a  term  each  in  Advanced  Or- 
ganic, Advanced  Quantitative  Analysis  and  Technological  Chemistry. 
Assay  furnaces,  combustion  furnaces,  Hempel's  apparatus  for  gas 
analysis,  etc.,  are  available  for  this  work. 

In  Physics  instruction  is  given  to  the  Junior  class  in  Mechanics 
and  Acoustics  daily  during  the  fall  term  and  in  Magnetism,  Electricity, 
Heat  and  Light  during  the  remainder  of  the  year.  Two  hours  a  week 
are  occupied  wholly  with  class  room  exposition,  experiment  and  recita- 
tion ;  three  exercise  are  devoted  chiefly  to  laboratory  work.  The  lab- 
oratory experiments  are  chiefly  quantitative,  illustrating  the  principal 
methods  employed  in  physical  research.  Detailed  reports  of  the  labo- 
ratory work  are  prepared  by  the  students  and  handed  in  for  criticism. 
These  form  the  basis  for  occasional  talks  upon  laboratory  methods. 
Students  are  encouraged  to  devise  and  construct  apparatus,  and  a  ma- 
chine shop  equipped  with  two  steam  engines,  lathes,  dynamos,  electric 
motors,  etc.,  furnishes  abundant  means  for  such  work.  A  regular  class 
in  apparatus  construction  is  usually  formed,  and  much  useful  apparatus 
has  been  made  by  these  classes.  Two  and  one-half  terms  of  advanced 
laboratory  work  in  the  Junior  and  Senior  years,  and  one  of  Electrical 
F^ngineering  in  the  Senior  year  are  offered  as  electives  in  the  [P]  Bach- 
elor of  Science  course.  Apparatus  for  the  accurate  measurement  of 
physical  quantities  is  being  constantly  secured,  and  continued  effort 
will   be  made  to  provide  instruments  for  accurate   work.     Pickering, 
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Kohtrausch,  SlcviTT  and  fifx.  Tl>om]>9on.  Sabine  and  Nichok,  »n  the 
Mithors  roost  ■:tlD«utl(^j  in  mpplcmeni  the  Uborauur  guide  uf  the  itfo- 
fessor  in  charge.  Or«fully  ]>rqiiurd  reading  Itsis  give  ready  accKSB  to 
-  the  literature  at  TtpernI  lofdcs. 


WiLUAH  G.  TiciTT.  M.S,,  Professor  trfdeology  and  Botany,  was 
bom  March  ij.  1S65,  at  t^ranville.  Ohio,  irhere  be  received  his  edu- 
cation in  the  )>ut>lic  a^hool.  ptepaiaiory  10  entering  Denison  in  tSSt. 
He  gradualetl  wiih  the  decree  of  B.S.  in  iaS6,  having  devoted  es[ie- 
cial  MtenlKHi  tn  siirnre.  He  received  hi*  M.S.  degree  from  l>enisoit 
in  1887,  and  rerdved  3|j|)Oitninient  as  losiructor  in  Science  in  the 
academic  depArtmrnt.  In  1X89-91  he  orcapted  the  iiosition  of  Assist- 
ant Professor  of  (Geology  and  lliok^y  and  ha,d  full  charge  ot  the  work 
of  the  departinciifi  Ilriring  the  summer  term  of  iSSS  and  the  winter 
tenn  of  1S93  he  pursued  special  studies  in  Harvard  Universitj.  He 
is  a  member  of  the  American  Aiuociation  tor  the  Advancemeni  of 
Science,  and  The  (Geological  Society  of  .America.  Also  Prc^deni  of 
the  Ohio  State  Academy  of  Science  and  Penuanent  Secreuuy  ot'  the 
Denison  SoieniiAc  Association.  He  has  been  editor  of  the  Bulletin  of 
the  Scientific  I .obomtories  of  Denison  Univeisity  since   1889,     His 

'hi'  Hiillftiii,  ilu'  iJik'r.  of  which  wjll  be  found  in  the  tables  of  contents 
\vhii.h  art'  yin'ii  fiirlhcr  tin  ill  this  viilume. 

He  i-  mi  ;imntiMir  photograjiher  af  years  experience  and  has  charge 
of  the  |ihiiti>  eiiijrav  jjijj  department.  All  of  the  cuts  used  in  illustration 
of  this  vriluiin.-  and  nio-;!  of  those  of  the  Bulletia  of  Scientific  I^bora- 
turici  .in<l  loiirn.i)  of  Comparative  Neurology  and  the  other  University 
puhliration-;  are  made'  liy  him  in  the  department  of  photography  and 
en,i;ravinf;. 

Thf  l)L'|iariiiK'nt  uf  (iciilogy  occuiiies  several  large  laboratories  in 
ISiirnuy  M(,-iivirial  Hall.  A  good  e<]uipment  of  lithological  lathes,  mi- 
croscope-;, models,  m.-i]js  and  other  apparatus  is  furnished. 

'I'hi-  dc|.artment  library  contains  several  hundred  volumes  and  a 
!:ir^;c  ■  ollii  iinn  of  rcieni  Ijleratiire. 

Till-  ■  iiiirM's  ot"  instruction  include  Physical  Geography,  Structural 
anil  1  iyii,ni\ii  al  <lciilnj;y,  Paleontology,  l.ithology,  Mineralogy,  Physio- 
Hi.i|ih\,  ami  Kcuiioinir  (k'oloiry.     Special  attention  is  given  to  labors- 
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A  large  museum  containing  type  forms  of  fossils,  suites  of  sedi- 
mentary, igneous  and  metamorphic  rocks,  and  illustrative  material  in 
dynamical  and  structural  geology  forms  an  important  part  of  the  equip- 
ment. 

The  Bulletin  of  the  Scientific  Laboratories,  published  under  the 
auspices  of  the  Denison  Scientific  Association,  furnishes  means  for  pub- 
lication of  original  work. 

The  department  of  Botany  which  occupies  several  well  equipped 
laboratories  and  includes  a  large  herbarium  is  at  present  under  the 
charge  of  the  department  of  Geology. 

In  Geology, — In  the  spring  term  of  the  Freshman  year  scientific 
students  begin  the  study  of  Dynamical  and  Structural  Geology.  Dana's 
Manual  of  (leology  is  used  in  the  text  work,  which  is  supplemented  by 
lectures,  laboratory  and  field  work.  This  is  followed  by  a  term's  work 
in  Determinative  Mineralogy.  The  work  is  largely  confined  to  the  lab- 
oratory, and  embraces  blow-pipe  analysis,  the  elements  of  crystallo- 
graphy, and  economic  mineralogy.  Dana's  Manual  and  Brush's  Deter- 
minative Mineralogy,  with  other  reference  books,  are  used. 

In  the  winter  term  Junior  year  geological  students  are  given  a 
course  in  physiographic.geology  which  includes  principally  topographic 
work. 

In  the  fall  term  of  the  Senior  year  Historical  (Jeology  is  studied. 
Dana's  Manual  is  used  as  a  text  and  the  student  devotes  much  time  to 
field  work  and  the  solving  of  assigned  problems  of  local  geology. 

In  the  winter  term  a  course  in  Applied  and  General  Geology 
varies  with  the  exigencies  arising.  The  course  usually  embraces  the 
study  of  lithology,  and  the  application  of  geology  to  the  arts.  Stratified 
rocks  are  studied  with  reference  to  their  microscopic  peculiarities  and 
economic  application.  Metamorphic  and  igneous  species  are  then 
studied  by  means  of  thin  sections  and  the  polarizing  microscope.  The 
text  books  employed  are  Rutley,  Rosenbusch,  and  Hussack's  Tables. 
Laboratory  practice  in  Paleontology  is  sometimes  substituted. 

In  the  spring  term  a  course  in  field  geology  includes  the  solution 
of  original  problems  in  local  geology. 

The  Classical  student  may  elect  a  course  in  General  Geology  in 
the  fall  term  of  the  Senior  year. 

In  Botany,  —  In  the  fall  term.  Junior  year  there  is  offered  an  elec- 
tive term  of  structural  Botany,  which  includes  a  study  of  the  histology 
of  vegetable  tissue.     In  the  winter  term.  Junior  year,  a  couse  in  Bac- 
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tCTiolog>'  tnuy  1m;  eler;te<].  Sternberg'^  Manual  fotms  a  bass  for  cfae 
term's  »'irk,  which  cjmsijiM  largdy  of  laboratorj*  practice. 

In  ihc  spring  term.  Jtinior  year,  a  general  coiuse  in  Cryptogiuoic 
botany  imludcsihe  stiidyof  l>*pes  and  is  mostly  microsi:<)[nc  lalMa- 
tory  work. 

In  ilic  Hprint:  term  there  is  ofTcTcd  abo.  a»  an  elective,  a  coudw  id 
general  pl-int  [ihynidloHy  and  i;hemisiry. 

Stanilnrfl  tcxtn  ure  nsed  in  all  the  work  and  the  botaiDical  Inbora' 
-tory  is  wyll  supplied  with  reference  wortw  <i{  highest  juthodty. 


C.  Ji  iisoN  Hf-rbicr,  M.3  ,  AMiNtant  Professur  of  Zoology,  was 
bom  Ocr  A.  tM^,  M  Minneafmliti,  Minn.,  where  he  received  his  ek> 
mentary  iiKooling.  In  iH8.<;  he  entered  the  Preporatocy  Dt^ponnMU 
of  Denihon  University,  continuing  bis  studies  at  this  place  ncoH* 
through  hii  Sophomore  year.  He  then  entered  the  L'niversity  of  Cin- 
cinnati, from  which  he  look  the  degree  of  Bachelor  of  Science  in  t89(. 

He  w:\*  appoinied  Instructor  in  Natural  Sciences  in  Oranviltc 
Academy,  iHgi-a;  Professor  of  Natural  Sdence*,  Ottawa  Loivessity. 
i89>-3i  fellow  in  Biology  in  Deniaon  University,  189^-5;  lasmmor 
in  Biology,  Dmiwin  University,  1895-6:  University  Scholar  in  Kdogr, 
Coliimiiia  University,  iSyfi-y;  Associate  in  Comparative  Neurology, 
I'alholofiiral  Insiitiiic  t>(  the  New  York  State  Commission  in  Lunacv, 
1R97-;  Assist.int  I'mfL-sMir  of  Zoology,  Denison  University,  1S97-. 
Me  look  the  de^iree  ot  M.S.  from  l>eni,on  University  in  1895. 

F,xi  lusive  i<(  ])apers  in  the  Journal  of  Comparative  Neurology  and 
the  University  Miillelin.  elsewhere  noted,  he  has  written    the  following 

Refiiime  of  Keient  .\dvan<.es  in  the  Studvof  the  Nervous  System, 
Transartions  of  the  Kan-as  Academy  of  Science  for  1891. 

'I'he  Correlation  lietween  Sjiecifie  Diversity  and  Individual  Vari- 
bility,  as  Illustrated  liy  the  Kye-mnscle  Nerves  of  the  Amphibia.  I'roc. 
7th.      Annual  Session  Assoc  American  Anatomists,  1895. 

Nature  Studies  as  a  I'reparation  for  Advanced  Work  in  Science. 
Ohio  Educational  Monthly,  \"ol.  XI. VI,  No.  4.  April,  1S97. 

The  Cranial  Nerve  Components  of  'I'eleosts.  .Anatomischer  An- 
zeiger,  Bd.  XIII,  No.  16,  1S97. 

Report  upon  a  Series  of  K^perinients  with  the  U'cigert  Method  as 
applied  to  Fish  Tissues.     New  York  State  Hospitals  Bulletin,  1898. 
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With  C.  L.  Herrick.  Articles  in  the  Baldwin  Dictionary  of  Phil- 
osophy and  Psychology.     [In  preparation.] 

In  Zoology  the  preparation  required  is  such  as  is  usually  afforded 
in  high  and  preparatory  schools,  including  an  elementary  course  in 
Physiology  and  Hygiene,  and,  for  scientific  students,  a  second  term  in 
Human  Anatomy  and  Physiology,  and  a  term's  work  in  Botany. 

In  the  Sophomore  year  the  winter  term  is  devoted  to  Vertebrate 
Zoology,  the  work  consisting  of  lectures  and  recitations  on  the  structure 
and  classification  of  vertebrates  supplemented  by  demonstrations  and 
dissections  in  the  laboratory.  The  course  is  intended  as  a  general  in- 
troduction to  the  following  courses  in  Zoology  and  Paleontology.  Class- 
ical students  use  Martin's  **  Human  Body"  during  the  corresponding 
term.  In  the  spring  term  scientific  students  take  up  the  practical  study 
of  the  invertebrates,  the  laboratory  course  being  accompanied  by  lec- 
tures on  classification  and  the  more  fundamental  biological  problems. 

The  biological  section  of  the  scientific  Juniors  devotes  the  fall  term 
to  the  Comparative  Anatomy  and  Histology  of  vertebrates,  especial  at- 
tention being  paid  to  the  cultivation  of  the  most  recent  methods  in  the 
microscopical  examination  of  tissues.  The  course  in  Neurology  offered 
to  the  Juniors  in  the  winter  term  aims  not  only  to  impart  a  thorough 
knowledge  of  the  anatomy  and  physiology  of  the  nervous  system,  but 
to  develop  some  of  the  practical  hygienic  and  pedagogical  applications. 
The  student  is  assisted  in  the  independent  use  of  literature  and  intro- 
duced to  the  methods  of  biological  research  as  applied  to  the  morpho- 
logical and  practical  problems  of  Neurology.  In  the  spring  term  the 
same  students  take  up  Elementary  Embryology,  especial  attention  be- 
ing given  to  problems  of  histogenesis  and  the  functions  of  the  cell  in 
health  and  disease. 

In  the  winter  term  of  the  Senior  year,  a  course  in  Physiological 
Psychology  is  required  of  biological  scientific  students  and  is  elective 
for  others.  Students  expecting  to  take  this  course  are  strongly  advised 
to  take  the  Junior  Neurology.  After  a  course  of  lectures  outlining  the 
field,  much  of  the  time  is  devoted  to  a  laboratory  study  of  special  top- 
ics, such  as  sensation,  perception,  attention,  choice,  the  expression  of 
emotion,  etc.  Kymograph,  chronoscope  and  other  necessary  apparatus 
are  supplied  and  well  ecjuipped  machine  shops  give  opportunity  for  the 
construction  of  additional  pieces. 

The  courses  in  Biology  are  designed  to  bring  the  student  face  to 
face  with   nature  and  to  encourage  independence  and   originality  of 
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thought.  Tlie  laboratories  are  wcU  etjuipped  with  compound  micro- 
scopes and  microtomes  of  modern  construction,  together  with  incuba- 
tors and  other  necessary  adjuncts  for  instruction  and  research. 

The  "Journal  of  Comparative  Neurology,"  now  in  its  eighth  vol- 
ume, is  published  quarterly  from  the  department  of  Zoology,  and  af- 
fords an  avenut  of  publication  for  the  researches  conducted  in  the  neo- 
rtdogical  labotator)'. 


Will  H.  IVin.imiN,  C.K,,  Instructor  in  Mathematics  and  Nat- 
ural Science,  was  l»om  at  Bowlii  re  i.  O.,  May  Z4th,  1867.  He 
received  his  early  education  in  th.         '     schools  of  Norwalk.  Ohio. 

From  rSSgio  1891  he  altendi  ison  University.     In  1893  he 

graduated  with  the  degree  U.S.  from  l  Civil  Engineering  Course  of 
the  University  ol'  Michigan  and  has  since  earned  the  second  degree  of 
Civil  Engineer  by  graduate  work  in  the  same  institution. 

In  engineering  work  he  has  been  employed  as  Assistant  Engineer 
Maintenance  of  Way  for  the  C  C.  C.  &  St.  1..  Ry.,  St.  Louis  Division; 
Structural  Draftsman  for  the  New  Jersey  Steel  and  Iron  Company, 
Trenton,  N.  J.  ;  Pittsburg  Bridge  Company,  Pittsburg,  Pa.  ;  Brown 
Hoisting  ami  roiuoying  Machine  Company,  Cleveland,  ( )hio.  In  1894 
he  »as  ek'(  ti'd  to  liii  present  |)osition  as  Assistant  in  the  department  of 
Mathemiiiirs  under  I'rofessor  J.  I.,  (lilpatrick. 

CoivF.R  II,  MiNi.ii..  Instructor  in  Chemistry  and  Physics  was 
born  October  2d,  1.S66,  near  Winchester,  Adams  County,  (Ihio.  He 
attended  1  onntry  school  and  i  ompletcd  the  High  School  course  at  Win- 
chester. After  spending  some  months  in  the  study  of  anatomy  and 
physiology  with  a  physician,  he  taught  for  the  next  five  years  in  the 
public  schools  and  in  North  Liberty  .Academy,  Two  summers  were 
spent  ill  attendance  upon  a  Teachers'  Normal  School.  In  1895  he  en- 
tered Denison  I'nivcrsity  and  graduated  with  the  degree  of  B,S.  in 
i8g6.  During  the  summer  of  that  year  he  pursued  special  work  in 
chemistry  at  Harvard  L'niversity  and  in  the  fall  entered  upon  his  duties 
as  assistant  to  Professor  A.  D.  Cole  in  Chemistry  and  Physics. 


THE  DENISON  SCIENTIFIC  ASSOCIATION. 


The  Denison  Scientific  Association  was  organized  April  i6th, 
1887  by  Professor  C.  L.  Herrick.  By  his  invitation  a  number  of  the 
professors  and  students  met  in  his  recitation  room  in  College  Hall.  Pro- 
fessor Herrick  presented  to  the  meeting  the  plans  for  organization.  A 
committee  on  constitution  and  by-laws  was  appointed  and  later  reported 
the  following : 

CONSTITUTION  AND  BY-LAWS  OF  DENISON  SCIENTIFIC  ASSOCIATION. 

CONSTITUTION, 
ARTICLE  I. 

This  Society  shall  be  called  **The  Denison  Scientific  Association." 

ARTICLE  II. 

AIMS. 

(a)  To  afford  opportunity  for  the  interchange  of  ideas  by  those 
interested  in  the  various  sciences. 

(b)  To  collect,  record  and  disseminate  information  bearing  on  the 
sciences. 

(c)  To  stimulate  interest  in  local  natural  history  and  preserve 
specimens  illustrating  the  same. 

ARTICLE  III. 

OFFICERS. 

The  officers  shall  be  — 

First — The  President,  who  shall  preside  at  all  meeting  and  exer- 
cise the  powers  vested  in  the  presiding  officer. 

Second — The  Vice  President,  who  shall  preside  in  the  absence  of 
the  president. 

Third — The  Recording  Secretary,  who  shall  preserve  records  of 
all  business  transacted  and  keep  such  records  of  proceedings  and  com- 
munications as  the  Association  shall  vote. 
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Fourth  —The  Treasurer,  who  shall  collect  and  hold  in  trust  all 
moneys  belonging  to  the  Association  and  pay  the  same  only  upon  vote 
of  the  Association,  receiving  a  written  order  signed  by  the  president 
and  sccreury. 

Fifth— "Wx.  Permanent  Secretary,  who  shall  be  an  instructor  in 
some  branch  of  science  in  Denison  University,  and  who  shall  be  acting 
corresponding  secretary  and  ex-of)icio  curator  and  special  committee  on 
publication.  The  permanent  secretary  shall  hold  office  subject  only  to 
resignation. 

5»JC/A— The  Executive  Committee.  The  officers  of  the  Associa- 
tion shall  constitute  an  executive  committee,  which  shall  have  power  to 
act  in  the  name  of  the  Association  in  the  absence  of  specific  instructions. 

&wa/A— Sections  It  shall  be  rulable  for  the  president  to  an- 
nounce, at  the  beginning  of  each  year,  sections  of  the  Association 
charged  with  the  special  superintendence  of  certain  lines  of  investiga- 
tion. The  chairmen  of  these  sections  may  be  held  responsible  for  peri- 
odical reports  on  the  subject  assigned.  The  sections  shall  include  the 
the  following  subjects :  isl,  Geology  and  Mineralogy;  ad.  Biology  and 
Microscopy ;  3th,  Chemistry,  Physics  and  Astronomy ;  4th,  Philology, 
Ethnology  and  Explorations. 

ARTICI.K  IV. 


)anenC  secretary,  shall  be  elected  ai 
opening  of  the  fall  term  of  Oenisor 


Siuck'iils  iif  |)ciii-;ori  University  shall  become  members  by  signini,' 
tliu  CuiiMJuiiiiiii  ami  i>a>iiig  the  regular  dues.  .All  other  candidates  for 
ineiiil)i,Tshi))  iiiusi  have  tliejr  names  ])roposed  by  two  active  members 
and  he  duly  ciciteil  hv  a  majority  vote  of  those  jiresent  at  some  regular 
meeting.  .Members  of  the  Faculty  shall  be  e\  officio  members,  but 
shall  be  enliik'd  to  the  privileges  of  active  membership,  onlv  upon  ])av- 
ment  of  fees  and  dues.  No  |)ersons  shall  he  elected  honorary  mem- 
bers, e\cept  on  their  rei|Uesi  or  ex|>ressed  permission.  .Ml  active  and 
hjiiorary  nieiiibers  become  entitled  10  receive  the  annual  publications 
the  .\ssociation,  and  to  the  use  of  its  library. 
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BY-LAWS. 
ARTICLE  I. 

MEKTINGS. 

The  Association  shall  meet  for  the  election  of  officiers  on  the  first 
Saturday  evening  of  the  school  year  and  shall  hold  bi-weekly  meetings 
regularly  thereafter  during  term  time,  at  which  any  routine  business 
may  be  transacted.  Meetings  may  be  called  at  the  request  of  five  mem- 
bers and  due  notification,  at  which  meetings  any  business,  aside  from 
the  election  of  officers  or  a  motion  to  amend  the  Constitution,  may  be 
in  order.  Special  meetings  may  be  held,  subject  to  the  call  of  the  pres- 
ident; but  no  business  of  record  may  be  transacted. 

ARTICLE  II. 

FKKS. 

All  active  members  shall  pay  a  fee  of  $.50  for  one  term,  or  $1.00 
for  one  year,  or  $;.oo  for  four  years,  or  $25  00  for  life  membership ; 
and  it  it  shall  not  be  permissible  to  levy  any  other  tax  or  assessment 
upon  the  members,  except  by.  mutual  consent  of  all  concerned. 

ARTICLE  III. 

ORDER   OF    BUSINESS. 

The  usual  order  of  exercises  shall  be  : 

1.  Roll  Call. 

2.  Reading  of  Minutes. 

3.  Proposals  for  Membership. 

4.  Reports  of  Committees. 

5.  Unfinished  Business. 

6.  New  Business. 

7.  Secretary's  Report  on  Communications. 

8.  Reports  of  Chairmen  of  Sections. 

9.  Regular  Program. 
10.  Informal  Discussion. 

Election  of    officers  shall  be  construed  as  unfinished  business. 

The  report  of  the  committee  was  at  once  adopted  and  the  organi- 
zation effected  with  the  following  as  charter  members  : 

C.  L.  Herrick,  W.  H.  Johnson,  A.  D.  Cole,  J.  L.  Deming,  C.  P. 
Jones,  E.  H.  Castle,  H.  L.  Jones,  J.  E.  Woodland,  D.  E.  Munro,  W. 
G.  Tight,  T.  A.  Jones,  A.  T.  VonShulz,  W.  E.  Castle,  C.  L.  Payne,  W. 
H.  Herrick,  C.  Judson  Herrick,  Aug.  F.  Foerste,  E.  S.  Clark,  C.  R. 
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Hency,  K-  A.  IVming,  \V,  H.  Cathcart.  (ieo.  D.  ShepardsoB,  Chas. 
ChandlcT.  I.,  E.  AVins,  ]<An  Thome,  Eooch  J.  Price,  Chas.  T. 
AiweU. 

A«  the  Aunriaiion  increased  in  its  membership  and  work  ii  was 
found  n«rc«siTy  to  add  iwo  new  sections  to  the  originai  lut  so  th&t  ai 
presenr  the  sections  of  the  assoriation  arc : 

isi,  (Jeology  and  Patconiology ;  id.  Photography:  .^d.  Biology 
and  Microscopy;  4ih.  Chemistry  and  Mineratoey:  jlh,  Phyjucs  and 
Astronomy  ;  6th,  I'hilology.  Eth"™'"'"'  ""'i  Explorations ;  7th.  Pure  and 
Ai>plied  MathemalicK.      Rm-!  ■■  ler  is  responsible  for  the  pro- 

gram of  the  meeting  at  whi<  has  the  principal  papet^.     It 

i*  nmtomary  also  for  enrh  )  make  a  brief  report  at  eaih 

meeting  of  the  progress  i»  H  fnr  the  two  weeks  preireed- 

ing.     In  this  way  a  r^stun  fie  literature  in  every  depart- 

ment for  the  interim  bet  i  reported   at  each   meeting, 

while  each  section  in  sat-  i-nted  by  more  extended   re- 

ports  and  ori){ina1  papers.  thus  gained  are  very    great. 

The  Assorimion  stimulates  w  department  and  its  members 

are  Itepl  in  touch  with  work  be  i  other  lines  than  their  own. 

Ibua  aojuiring  a  lar^^e  amount  knowledge.     Befiire  the  or- 

ganixation  of  the  .Association  .        .  L.  Herrick  had  begnn  the 

piLt.lir;iii(,ii  of  ihf  linllfliii  of  the  S.iuntifii  Lahoraioneh  .mil  m  perm.i. 
neni  secretary  of  the  Association  be  also  acted  as  editor  of  the  Bulletin, 
which  he  placed  in  (he  hands  of  the  Association  as  its  official  organ  of 
l>ublication.  Thus  it  was  that  the  Bulletin  of  the  Laboratories  passed 
under  the  auspices  of  the  Association  with  its  permanent  secretary  as 
editor.  Professor  Herrick  remained  permanent  secretary  of  th^  Asso- 
ciation until  T889,  when  Professor  Tight  was  elected  to  the  position 
made  vacant  by  Professor  Hcrrick's  absence  from  the  University. 


fHENEWYORKl 
[IPIIC  upraryI 


SCIENTIFIC    PUBLICATIONS. 


Closely  connected  with  the  work  of  instruction  in  the  class-room 
and  laboratory  is  the  work  of  investigation  and  research.  This  is  being 
done  by  both  professors  and  students  in  the  various  departments.  Pu- 
pils are  especially  encouraged  in  this  kind  of  work,  as  it  is  believed 
that  in  no  other  way  can  the  powers  of  independent  thought  be  so  well 
developed  in  the  student.  The  results  obtained  are  of  value  also  to 
science  at  large  and  the  means  for  publication  at  present  offered  are  the 
Bulletin  of  the  Scientific  Laboraties  of  Denison  University  and  the 
Journal  of  Comparative  Neurology. 

The  Bulletin,  as  already  stated,  was  founded  by  Professor  C.  L. 
Herrick  and  the  first  volume  appeared  in  December,  1885.  After  the 
organization  of  the  Denison  Scientific  Association  in  1887,  Professor 
Herrick  made  the  Bulletin  the^^fHcial  organ  of  the  Association,  but  he 
continued  as  its  editor  until  1889.  Since  that  time  it  has  been  edited 
by  Professor  Tight.  The  work  of  the  Bulletin  can  best  be  shown  by 
the  list  of  articles  which  have  appeared  in  it,  which  is  given  by  vol- 
umes in  the  following  tables  of  contents  : 

Volume  L 

fVM  ij  Plates  5   CuU, 

PAGE. 

Editorial   Statement ««— « -.«— -        3-4 

I.     Osteology   of   the  Evening  Grosbeak — Hesperiphona  vespertina 

Bnnap.,  with  plate  I  and  Frontispiece.     C.  L.  Herrick .       5-15 

IT.     Metamorphosis  of  Phyllopod  Crustacea,  with  Plates  V-VIII  and 

Plate  X.     C.  L.  Herrick 15.24 

III.     Superposed  Buds,  with  Plate  XII,  by  Aug.  Foerste,  Class  of  'Sy.     25-36 

IV.     Limicole,  or  Mud-Living  Crustacea,  with  Plate  IX.     C.  L.  Her- 
rick  3y.42 

V.  Rotifer?  of  America,  Part  I,  with  Descriptions  of  a  New  Genus 
and  Several  New  Species,  with  Plates  II-IV  and  Plate  X,  by  C. 
L.    Herrick — -««- . 43-62 

VI.     The  Clinton  Group  of  Ohio,  with  Descriptions  of  New  Species, 

with  Plates  XIII  and  XIV,  by  Aug.  F.  Foerste 63-120 

VII.  A  Compend  of  Laboratory  Manipulation,  Chapter  I,  Lithologic- 
al  Manipulation,  Accompanied  by  a  Condensed  Translation  of 
Eugene  Hussak's  Tables  for  the  Determination  of  Rock-form- 
ing Minerals............ . .... . .__^«  121-175 
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Volume  II. 

fVilh  IS  Plt^  and  2  Cuts. 

Part  I. 

Edlioritl  Statenwol i-, 

I.  A  Sketch  oflhc  Grological  Hittar;  of  Licliiiig  Co  .  Ohio,  kccoin- 
pftnying  so  IlloXrated  Cstklogae  of  Coal-Mnuure  Fossils  from 
Flint  Ridge.  By  C.  L.  Henick,  usisied  by  cluses  of  ia86  and 
)8R;.  Pan  I,  wiih  pbles  |.V1.  p  4-6S.  Appendix  I.  Noies 
on  L'arboniferaus  Trtlabiles.  Hy  C.  L.  Hnricb.  p.  51-64  An- 
pendiK  II.  A  W»verly  Trilobile,  by  C.  L  Herrick.  wiib  Plate 
VM,  Fig    14.  p    6(j-7(i.      Appendix  111.     Coal- Measure  Bryozoa 

rrom   Klini    KsA^t.      Hy  A.  V.    Foersle,  wilh  plate  VII 4-88 

II.     The    (  lirii.T.    ' |i    ..1   ■Hi.-i,    fatt    II.      Ry   A     F.    Foer^te    wilh 

Pl'le    VIII .. _■_,__     89-110 

III.  On  the  Deiermirnlion  of  the  HoriionUl  CooipoDent  of  Ihe  Ewtb's 

Magnetic  Foice.     By  L.  E.  Akins.  Initrnctor  in  DenJEoa  Uni- 
versity, with  plate  IX . tii-ita 

IV.  List  of  Algse  collected  near  GnmTitle,  O.     By  H.  L.  Jones. I-ZITus-iie 

Part  II. 
V.     Geology  and  Lilhology  of  MichipicmeD  Bay,  Lake  Superior.     Re- 
sutls  of  Sumtner  Laboratory  Session  o(   1S86       By  C.   L,    Her- 

rick,  W.  G.  Tight,  and  H.  L.  Jones,  wilh  plates  X-XIII 119-143 

VI.     Sketch  of  Geological  History  of  LickinE  County,  O     Part  II      By 

C.  L.  Herrick,  with  plate  XIV '   __   14,-148 

VII.     The  Clinton  Group  of  Ohio.     Part  III.     By  A.  F.  Foerate   with 

plates  XV-XVI _ _ __.., 49-178 


Part  I. 

The  Ciinlon  Group  of  Ohio.    Part  IV.    Chemical  and  Siraiigraph. 

ical  Geology  and  Geographical  Paleonlotogy.      By  .\    F.  Foersie  •■iz 

The  Geology  of  Licking  Co.,  Ohio.  Pans  III  and  IV.  The 
Subcarboniferous  and  Waverly  Groups.  By  C  L  Herrick 
wi.b    plate,   I-.\II :...._ __..'        .,,„ 

Fertili^alion  of  Lobelia  Syphilitica.      By  Chas.  L    Payne.  mT-ui 

List  of  Diatoms  from  Licking  Co.      By   /,  L.  Deming "lu-it' 


Foasils.      By   .\ug.    F.    Foerste,   wilh  plat 


Volume  IV, 

Will:  IS   Flahs. 

I'AUT   I, -Laboratory  Results. 

Editor's  Table.      Scientific    Buildings.      Frontispiece__ 2-4 

Plate   XV       G    F.    Richards  __ _".!" aro  ina,  ^^ 

Geology  of  Licking  County,   Ohio.      Pari   IV.      List  of  Waverly 

Fossils,  continued.      Plates    [-XL     C.    L.    Hetrjck 11.60 
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IV.     List    of   the    Bryozoa    of   the   Waverly    Group  in  Ohio.     Plates 

XIII-XIV.     E.  O.  Ulrich 61-96 

V.     Geology  of  Licking  County,  Ohio.     Part   II,  continued.     C.  L. 

Herrick 97-123 

VI.     Tabulated  List  of  Fossils  known  to  occur  in  the  Waverly  of  Ohio. 

W.  F.  Cooper 123-129 

VII.     Miscellaneous    Notes,     (a)   Peculiar    Habit    of   the    Fresh -water 

Hydra.     W.    G.    Tight - 129 

(b)  List  of  Algiv  collected  at  Granville.     C.   L.   Payne 132 

Part  II. — Educational  and  Literary. 

I.  Educational  Briefs . ^SS'^S^ 

II.  Books  and  Authors.     Lotze's  Ontology 139-146 

III.  The  Personal  Elements  in  Instruction.     C.  J.  Baldwin,  D.D 147-148 

IV.  Chamisso   as    Naturalist   and    Philologist.     Prof.  George  F.   Mc- 

Kibben 149-160 

V.     Pronunciation  of  Latin  and  Quasi-Latin  Scientific  Terms.     Prof. 

Charles  Chandler 161-176 

Volume  V 

With  21  Plates, 

I.     Editor's  Statement . I 

II.     Exchange  List -.— -.         4-7 

III.  Laboratory  Notes — 

1.  Germination  of  Phoenix  dactylifera.     Illustrated.     Mrs.  J. 

E.  Dixson 8-9 

2.  Botanical  Notes.     H.L.Jones . .  10 

3.  A    Convenient    Injecting  Apparatus.     Illustrated.     W.   G. 

Tight — II-13 

4.  A  Simple  Spirometer.     Illustrated.     W.  G.  Tight 14*15 

5.  Notes  from   Physical  Laboratories — i,  An  Instrument   for 

Rapidly  Changing  the  Cell  Arrangements  of  Large  Bat- 
teries ;  2,  A   Simple  Chronograph;  3,  Scale  Divider;  4, 
An  Electric  Couple  for  Projection.     Plate  B — A.  D.  Cole.     16-21 
9.     A  Specimen  of  Hesperophona  vespertina.     W.  G.  Tight 22-23 

IV.  Communications — 

1.  The  Waverly  Group,     W.  F.Cooper 24-32 

2.  Tabulated   List  of  Fossils  Known  to  Occur  in  the  Waverly 

of  Ohio.     W.  F.  Cooper 33*34 

3.  The  Central  Nervous  System  of  Rodents.     Preliminary  Pa- 

per     Plates  I-XIX.     C.  L.  Herrick  and  W.  G.  Tight 35-96 

Volume  VI. 
With  12  Plates. 

Part   I. 

I.     Editor's  Statement 3 

II.  List  of  Universities,  Societies,  etc.,  with  which  the  Bulletin  Ex- 

changes  4-1 1 

III.  Some  Observations  on   the  Crushing   Effects  of  the  Glacial  Ice 

Sheet.     Plates  A  to  D.     W.  G.  Tight 12-14 

IV.  Biological  Notes  Upon  Fiber,  Geomys  and  Erethyzon.     C.  L.  and 

C.  Judson   Herrick 1525 

V.     Studies  in  the  Topography  of  the  Rodent  Brain  ;  Erethyzon  dor- 

satus  and  Geomys  bursarius.  Plates  I  to  III.  C.  Judson  Herrick     26-46 
VI.       Meteorological  Observations  at  Granville . 47*53 
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I.     Koles  upon  the  Cladocers,  Copepoda.  Osiriicoda  and  Rolifers  o( 
Cinciooili,  with  Descriplion  ol   New  Species.      Plates  I.II.      C, 

H.  Turner 57-74 

II.    The  Cerebrum  and  Oiractories  of  the  Opo»uni,   Didelpbys  vir- 

ginica.     Plate-'  A,  B,  and  C.     C.  L.  Herricli 75-iX 

Volume  vii. 
urn   Onr  Afafi. 

CaUlmne  of  the   Phanerogams  and  Ferns  of  Licking  Counly.  Ohio.     By 

Herbctl    L.  Jones l-toa 

Volume  Vllt. 
Pakt  I. 

With  X   Plal/s. 

I.     Additiaaal  Notes  on  the  Cladocera  and  O^tracoda  of  CiDcinnali, 

Ohio.    I.  Syitemalir  porliOD,  with  descriptions  of  New  Species, 

I.  Late    lami    history    of    Cypris     herricki.      3.   lijacrTplus 

apiDifer.    Herrick,    not  the  same    t.%     Ilyocrjptus  loDgiremiis, 

Sars       With  Iwo  Plates.      C.  M.  Turner I.18 

IT,  The  EruclBvit.  ati  Old  French  Paraphrase  in  verse  of  Fialm 
XLV.     (ieorge  F.   McKibben,   A.M.,  Professor  of  the  French 

and    German    Languages 19.4S 

III.     Lanlern  Slides  without  a  Negative.    W.  G-  Tight,  AsfuL  Profes- 

sur  of  tieolagy  and   Biology 49-51 

Part   II. 

With  S  Plata  and  g   Cuts. 
I.      Aa.liliiin*  ana  t:orreciions  lo  the  Floraof  Licking  County,  Ohio. 

H.  [..  Jones.  Instructor  in  Botany  al  Harvard  University 3-6 

II.  \oies  from  the  Kolanical  Laboratory  {with  9  figures  and  I 
I'IhU-I.  VV.  C.  Tight,  Assistant  Professor  of  Geology  and  Natur- 
aillislory.    Denison    University 7-4, 

III.  Notr~  on    Ameticau  Ostracoda.    with  Description  of  New  Species 

(with  2  rifltesi       C.    H.    Turner,    Professor    of    Biology,    Clark 
Lniversity,    Ceorgia ,3.16 

IV.  Electricity  a^   a   Laboratory  Servant.     A.   D.   Cole,    Henry  Chis- 

holm  I'roffssor  of  Chemistry  and  Physics,  Denison  University,.      17-34 
V.      A  Cnniribution   to  the    Knowledge  of  the  Preelacial  Drainage  of 
Ohio,    Part   I  (with   5   Plates).      W.  G.   Tight,   Assistant    Profes- 
sor of  Geiiio^'y  and  Nalural  History,  Denison  University 3S-^J 

Volume  IX. 
With   T-iBO  Maps. 

PlRT    I, 

I.     The  ['al;t070ic  Formation.     W.    F.Cooper _.         i-io 

II.      Lichens  of  Licking  County.    J.   Orrin  k.  Fisher _ 11-14 

III,  Contributions  to  the  Knowledge  of  the  Preelacial  Drainage  of 
Ohio- 

Part  II,      Preglacial    and   Recent    Drainage  Channels  in   Ross 
County,  Ohio.     (Plate  1.)     Gerard  Fowke 15.34 
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Part  III.  A  Prcglacial  Tributary  to  Paint  Creek  and  its  Re- 
lation to  the  Beech  Flats  of  Pike  County,  Ohio.  (Plate  II.) 
W.  G.  Tight — 25.30 

Part  II. 

Wr'M  //  Plates  and  5   Cuts, 

I.     Wax  Modeling  from  Microscopic  Sections.     By   W.   E.    Wells, 

Graduate  in  Biology,  Denison  University . . «.         3-7 

II.     Electrical  Waves  in  Long  Parallel  Wires.    By  A.  D.  Cole,  Profes- 
sor of  Physics  and  Chemistry  of  Denison  University «.       8-17 

III.  Changes  in  Drainage  in  Southern  Ohio.  By  Frank  Leverett,  Mem- 

ber United  States  Geological  Survey ..     18-21 

IV.  Some  Preglacial  Drainage  Features  of  Southern  Ohio.    By  W.  G. 

Tight,   Professor  of  Geology  and  Natural  History  of  Denison 
University 22-32 

V.  A  Preglacial  Valley  in  Fairfield  County.     By  W.  G.  Tight.  Profes- 

sor of  Geology  and  Natural  History  of  Denison  University 33"37 

Vol.  X  will  include,  besides  the  matter  herein  contained,  a  sup- 
plement consisting  of  a  complete  index  to  the  first  ten  volumes.  It 
has  been  decided  hereafter  to  publish  the  Bulletin  by  articles,  making 
a  volume  to  include  as  nearly  500  pages  as  is  convenient  and  to  close 
with  an  index.  The  advantages  of  this  method  are  believed  to  out- 
weigh those  of  the  present  form  of  publication. 

Besides  furnishing  a  ready  and. cojivenient  means  of  publication, 
the  Bulletin  is  also  of  great  value  to  tlie  Scientific  Association  and  the 
University  through  the  large  amount  of  valuable  scientific  literature 
which  is  received  in  exchange  and  part  of  which  could  be  secured  in 
no  other  way.  It  is  not  possible  in  the  limits  of  this  article  to  give  any 
adequate  list  of  the  material  which  has  been  added  already  to  our  li- 
brary in  this  way.  Some  idea  can  be  gained  however  from  the  ex- 
change list.  This  will  show  also  the  wide  distribution  which  the  Bulle- 
tin receives  Most  of  these  organizations  favor  us  with  their  entire  list 
of  publications,  often  consisting  of  several  series. 
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SWITZERLAND. 

Basel, 

Naturforschende  Gesellschaft  (Society  of  Naturalists.) 
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The  Jin  rnal  ov  Comparative  NbI'kologv  was  founded  in 
1891  by  (  1.  HtrricV.  then  Professor  of  Biology  in  ihe  University  of 
CinciniMti  It  in  dcvot«J  10  the  study  of  ihc  nervous  system  of  man 
«nd  dte  loner  :cnimAl«  so  iat  as  these  studies  are  conducted  by  the 
coinp«nb>  c  mc^htxl  in  the  broadest  sense  of  that  terra,  a.  field  not  oc- 
cupied by  .'irv  other  jieriodical  in  any  lan,^age.  Its  pages  are  chiefly 
occupied  uilh  originnl  rontributious  to  science  and  these  are  fully  illus- 
trated  with  viany  pUles.  An  important  feature,  however,  is  the  review 
departmem  by  means  of  which  the  re:  ler  is  kept  in  touch  with  the 
latest  and  !>fsi  •urreni  literature  both  tn  ["is  country  and  abroad.  Due 
attention  is  gi\cn  to  the  psychol  t     ring  of  neurological  discover- 

ies and  to  the  data  of  comparativi  hilogy. 

In  iSg;,  upon  Professor  t  ;ttim  lo  Denison  University, 

the  Journal  became  one  of  ;rsity  publications  and  since  then 

an  annual  pani  has  l>een  man  its  support.     In    1894,    Professor 

Herrick's  bnwhcr.  V.  jiid«on  Herrick,  became  one  of  the  editors  and 
has  since  ihai  time  been  the  business  manager.  In  1896  the  editorial 
staff  was  rcorj;ani/ed  with  Professor  ('.  I..  Herritk  as  Edi  lor- in -chief 
and  Oliver  S.  Jiirong  of  Columbia  I'niversity  and  C.  Judson  Hcrrict 
of  Denison  Tniversity  as  Associate  Editors.  In  i8g8,  beginning  with 
the  first  niimlicr  i>f  Vol  VIII,  there  have  been  added  to  the  editorial 
siiiiT  a  iiuiiituT  ot'  (oll.iliiirators,  all  men  of  eminence  in  their  respect- 
i\c  (lc|ur[nioiit^  ,ind  ri'|ircsfiititij;  le.idin;;  institutions  in  this  country 
and  I-',iir<i|ic.  \t  ilu'  pu'-oit  »  riting  the  list  of  Collaboraiors  is  not  yet 
rompk-ii-.l.  hut  the  u.llo»iiig  may  now  be  announced  : 

Ihi.ry  II.  DimaUlMin.  Vh.ii.,  Prfl/fsser p/  A'furp/o^y,    Universily  of 


I'rotV-or  I  .u.l«  ig  I'.ciiiigtr.  Frankfort,  a  Af .  Collaborator  for  Cer- 

I'rolo^-or  A.  van  Cihmhlen,  Uiiivtrsity  of  Louvain,  Bflgiuiu  : 
Collaboraiur  fur  Irim  l-  and  Ik-lgmm. 

(;.  Carl  HiilnT.  M.IV.  Auistanl  Proftssor  of  Histology  and 
£ml>ryo/i'gy  in  Ihr  Univfnily  of  MUIih;an  :  The  sympathetic  system  and 
the  i>i:ri[ilii'rnl  ncrvoii-;  ^^M^■m 

B.  Y.  Kingsbury,  I'li,!).,  /mlrm/or  in  Microuopy,  Hhwlo^-  and 
Embryology,  Corntll  Univfnily  and  the  Xew  York  Slate  Veterinary  Col- 
hge ;  Mijr|>holi>gy  of  the  lonur  vertcbratL's  {Ichthyo|'sida). 

l-rederic  S.    I.ec.    I'h.l).,  Adfiiiut  Professor  and  Demonstrator  of 
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Physiology,  College  of  Physicians  and  Surgeons,  New  York  City ;  Physi- 
ology of  the  nervous  system. 

Adolf  Meyer,  M.D.,  Docent  in  Psychiatry,  Clark  Unri^ersity,  and 
Assistant  Physician  to  the  Worcester  Lunatic  Hospital ;  Human  neu- 
rology. 

The  exchange  list  of  the  Journal  includes  may  publications  not  re- 
ceived by  the  Bulletin. 

The  original  articles  which  have  appeared  in  the  seven  volumes 
now  completed  are  indicated  in  the  Table  of  Contents  below. 

Volume  I,  1891. 

MARCH. 

PAGE. 

Contributions   to  the  Comparative  Morphology  of  the  Central  Nervous 

System.     By  C.  L.  Herrick. 

I. — Illustrations  of  the   Architectonic  of  the  Cerebellum. 

With    Plates  I-IV 5 

II. — Topography   and    Histology  of  the   Brain   of  Certain 

Reptiles.     With  Plates  IX  and  X.__ .__ 14 

Laboratory  Technique 38 

Morphology  of  the  Avian  Brain.  By  C.  H.  Turner.   With  Plates  V-VIII  39 

Editorial.     Problems  of  comparative  Neurology 93 

Methyl  Blue  Nerve  staining  intra-vitam 105 

JUNE. 

Morphology  of  the   Avian  Brain,   continued.     By  C.  H.  Turner.     With 

Plates  XIV,  XV  and  XVI ._ __ 107 

Notes  upon  Technique 133 

Recent  Investigations  on  the  Structure  and  Relations  of  the  Optic  Thai- 
ami.     By  Henry  Rifssell  Pemberton 107 

Contributions   to  the  Comparative   Morphology   of  the  Central   Nervous 
System,  continued.      By  C.  L.  Herrick. 

III. — Topography  and  Histology  of  the   Brain  of  Certain 
Ganoid  Fishes       With  Plates  X,  XI,  XII  and  XIII _         149 

Editorial.     Neurology  and   Psychology . - 183 

OCTOBER. 

The  Morphological  Importance  of  the  Membranous  or  other  thin  Portions 
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THE  GIFT  OF  BARNEY  MEMORIAL  SCIENCE  HALL. 


Early  in  the  nineties,  it  became  evident  that  the  pioneer  labors 
of  Professor  Osbun  of  the  department  of  Physics  and  Chemistry  and 
Professor  C.  L.  Herrick  of  the  department  of  Natural  History,  were 
bringing  forth  abundant  fruit  and  that  the  scientific  departments  of 
the  University  were  displaying  a  new  life  and  energy.  This  was 
seen  in  many  things,  but  especially  in  the  large  number  pf  students 
who  sought  the  courses  in  science.  Hitherto  the  number  of  scientific 
students  was  relatively  small.  Now  they  were  increaising  on  every 
hand.  Indeed,  so  rapid  was  this  growth  that  it  overtaxed  the  equip- 
ment and  became  a  source  of  embarrassment  to  the  professors.  For  a 
certain  laboratory  capable  of  accommodating  twenty  students,  there 
were  fifty  applicants.  Every  thing  became  over-crowded  and  the  neces- 
sity for  a  new  Science  Hall  became  apparent.  The  matter  was  laid 
before  the  Trustees  and  a  committee  was  appointed  to  solicit  funds  for 
the  erection  of  a  suitable  building.  This  committee  did  some  valuable 
work,  but  results  were  not  readily  reached. 

The  commencement  of  1892  drew  near,  and  still  there  was  no 
provision  for  the  building.  Early  in  May  of  this  year,  the  president  of 
the  University  presented  the  facts  of  the  case  to  Mr.  E.  J.  Barney,  of 
Dayton,  and  asked  his  advice.  He  at  once  advised  that  a  competent 
architect  be  sought  and  preliminary  sketches  of  such  a  building  as 
was  needed  be  prepared  and  presented  to  the  Trustees  at  their  ap- 
proaching meeting  in  June.  Messrs.  Peters  and  Burns,  architects,  of 
Dayton,  O.,  were  engaged  to  prepare  the  work  as  suggested.  This 
was  all  that  was  known  at  that  time  of  Mr.  Barney's  generous  designs. 
Commencement  time  came,  and  still  there  was  no  provision  for  the 
much  needed  building.  At  the  annual  meeting  of  the  Trustees  there 
was  a  general  feeling  of  anxiety  because  of  the  situation.  But  Mr. 
Barney  greatly  relieved  and  gratified  the  Board  by  coming  forward  with 
a  generous  offer  of  $40,000  for  the  erection  of  a  Science  Hall.  The 
offer  was  promptly  accepted  and  a  Building  Committee  appointed  to 
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take  charge  of  ihe  work  of  construction.  All  were  filled  with  rejoic- 
ing when,  t»o  years  later,  the  handsome  and  commodious  building  was 
publicly  dedioaled  to  the  noble  purposes  for  which  it  had  been  erected. 
During  the  ceremonies  of  dedication,  Mr.  Albert  Thresher,  of  Dayton, 
acting  on  behalf  of  Mi.  Barney  and  the  Building  Committee,  pre- 
sented the  keys  of  the  building,  with  well  chosen  words,  to  Dr.  H.  F. 
Colby,  President  of  the  Board  of  Tnistees.  Dr.  Colby  responded  aji- 
propriately  and  felicitously.  The  dedicatory  address  was  given  by 
Prof.  J.  J.  Stevenson.  Ph.D.,  LL.D.,  of  the  University  of  New  York, 
and  a  most  cventfiil  oicasion  in  the  history  of  .Science  at  Denison  Uni- 
versity was  happily  closed,  the  only  regret  being  that  the  generous 
donor  of  the  building  was  unable  to  be  present. 
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EUGENE  J.   BARNEY. 


The  donor  of  Science  Hall,  Mr.  Eugene  J.  Harney,  is  the  eldest 
son  of  Eliam  E.  and  Julia  (Smith)  Barney,  and  was  born  at  Dayton, 
Ohio,  Frebruary  12,  1839.  His  education  was  received  in  the  public 
schools  of  his  native  city  and  at  Rochester  l^niversity.  Soon  after 
leaving  college  he  turned  his  attention  to  business,  purchasing  an  inter- 
est in  what  was  then  known  as  the  Barney  &  Smith  Car  Works.  He 
was  gradually  promoted  through  various  positions  of  trust  connected 
with  this  large  establishment  and  upon  the  death  of  his  father  in  1880 
became  its  president.  His  sound  judgment  and  ripe  experience  have 
made  him  a  valuable  counsellor  in  business  circles  and  he  is  officially 
connected  with  a  large  number  of  important  corporations  at  home  and 
elsewhere. 

Mr.  Barney  lives  in  an  elegant  home  in  the  central  portion  of  the 
city,  but  still  retains  his  membership  in  the  Linden  Avenue  Baptist 
Church,  which  he  helped  to  establish  as  a  mission  of  the  First  Baptist 
Church  in  the  days  of  his  young  manhood.  Notwithstanding  his 
large  business  interests,  he  still  finds  time  to  devote  to  the  duties  of  his 
church  and  Sunday  School,  of  which  he  was  superintendent  for  many 
years ;  to  the  work  of  the  Young  Men's  Christian  Association  and  more 
than  one  struggling  young  man  in  the  city  has  been  encouraged  to  right 
living  by  the  kind  and  thoughtful  words  of  this  Christian  gentleman. 

On  his  twenty-third  birthday,  Mr.  Barney  was  married  to  Miss  M. 
Belle  Huffman,  eldest  daughter  of  the  late  William  P.  Huffman,  for 
many  years  an  honored  trustee  and  beloved  benefactor  of  Denison  Uni- 
versity; and  thus  the  future  interest  of  the  young  man  in  that  institution 
of  learning  seems  to  have  been  doubly  assured.  What  lasting  impres- 
sions were  made  upon  his  mind  by  the  conferences  of  his  father  with 
these  friends  and  the  elder  Thresher  to  which  he  was  admitted  I  What 
loyalty  was  inspired  by  their  sacrifices  in  the  early  history  of  the  col- 
lege I  What  a  monument  is  Science  Hall  of  love  toward  a  noble  father 
whose  name  was  already  inseparably  linked  with  that  history  I     What 


64  BILLETIN   OF   THE    LABORATORIES 

a  well-spHng  of  joy  within  the  heart  of  the  giver  as  he  contemplates  its 
broad  field  of  usefulness !  What  an  object  lesson  of  consecrated  wealth 
to  every  student  who  enters  its  portals !  The  history  of  Denison  could 
not  be  written  without  mention  of  the  elder  Barney — and  the  Scientific 
Department  of  the  future  will  date  its  real  beginoing  and  credit  its  real 
progress  to  this  generous  gift  of  the  son. 

Dignified  and  modest  yet  cordial  in  manner,  cultured  and  refined 
from  contact  with  books  and  men  as  well  as  by  extensive  travel,  a  de- 
voted lover  of  home  and  family,  a  keen  observer  of  passing  events, 
conscientious  and  honorable  in  his  business  life,  Mr.  Barney  has  been 
an  honor  and  a  blessing  to  the  city  and  community  in  which  he  lives, 
to  the  Baptist  denomination  in  general  and  to  Denison  University  in 
particular. 


I 


ELIAM   E.   BARNEY. 


*Eliam  E.  Barney,  to  whose  memory  Barney  Memorial  Science 
Hall  was  erected,  was  born  at  Henderson,  New  York,  October  14, 
1807.  His  father,  an  enterprising  farmer,  had  made  up  by  private  ef- 
fort for  the  deficiencies  of  his  school  training  and  was  a  man  highly 
esteemed  among  his  neighbors.  He  served  in  the  War  of  181 2  and 
his  wife,  Nancy  Potter  of  Masachusetts,  was  the  daughter  of  a  soldier 
of  the  Revolution.  Eliam  was  the  oldest  of  eleven  children.  Among 
the  traits  recorded  of  his  boyhood,  perhaps  the  most  suggestive  of  his 
future  career  were  the  industry  and  the  orderly  method  which  he  dis- 
played in  all  that  he  had  to  do.  In  his  fourteenth  year  he  experienced 
conversion  and  became  a  member  of  the  Baptist  Church,  a  connection 
which  he  maintained  during  a  long  lifetime,  bringing  ever  increas- 
ing wisdom  into  the  councils  of  the  denomination  and  showing 
towards  worthy  denominational  enterprises  a  liberality  commensurate 
with  the  means  at  his  command. 

His  preparation  for  college  was  secured  at  Belleville,  New  York, 
in  the  school  since  known  as  Union  Academy.  Rev.  Joshua  Bradley, 
who  fouunded  the  Academy,  and  lived  for  a  time  in  the  Barney  house- 
hold, afterward  came  to  Ohio  and  acted  as  a  traveling  agent  for  Deni- 
son  University,  then  known  as  Granville  College.  Eliam  entered  as  a 
Sophomore  at  Union  College,  riding  from  his  home  to  Schnectady,  one 
hundred  and  thirty  miles,  in  his  father^s  wagon.  To  pay  the  expenses 
of  his  college  course  he  had  borrowed  some  money  from  an  uncle  and 
to  this  was  added  what  he  could  earn  by  teaching  a  writing  school  and 
acting  as  tutor  for  less  advanced  students.  During  a  part  of  his  senior 
year  he  taught  a  public  school,  reciting  with  his  class  only  at  intervals. 
Thoroughness  and  accuracy  in  thought  and  expression  was  his  ideal. 

He  was  graduated  in  1831,  and  was  soon  afterward  made  princi- 
pal of  Lowville  Academy,  a  position  which  he  filled  very  successfully 
for  the  two  years  following.     Among  his  assistants  here  was  Miss  Julia 
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Smith,  who  aftcrrardt  became  bis  wife.  After  teaching  at  LowviUe 
lang  enough  u>  p»y  oiT  the  dcbcs  tncurred  for  his  eduratioD,  he  catne 
to  Ohio,  whither  at  his  suggesbon  his  father  aitd  family  had  already  re- 
moved-  Viiiting  tiranvillc  in  i8{j,  he  was  asked  to  accept  Tor  a  few 
inoaths  the  posiion  o(  Profet^or  Dnii>*.  who  had  been  appointed  to  a 
place  in  the  Faculty  but  had  not  yet  arrived.  In  this  position  he  was 
known  as  a  very  pofnilar  and  effective  teacher. 

As  his  temporary  letm  of  employment  at  ( iranville  drew  to  a  close, 
he  wrote  lettt-r->  ici  the  E'oiima-K-rv  of  several  to«ns  in  fHiio.  inquiring 
for  a  possible  opening  as  a  teacher  The  Postmaster  at  Dayton  alone 
responded-  He  accordingly  went  to  Dayton  and  found  that  a  princi- 
pal was  to  be  chosen  for  the  Dayton  Academy.  He  and  another  ap- 
plicant were  called  before  the  trustees  to  make  a  statemeni  as  to  what 
they  each  considered  the  best  method  of  conducting  such  a  school,  and 
as  a  result  of  this  test  he  was  immediately  chosen.  The  terms  proposed 
to  him  and  accepted  were  that  he  should  take  the  building  rem  free, 
assume  all  financial  risks  and  receive  all  profits.  A  brother  and  sister 
were  at  once  taken  as  assistants,  and  two  other  sisters  were  afterwards 
added,  as  the  school  rapidly  grew  in  numbers  In  1838,  he  was  an 
active  promoter  of  the  first  movement  to  provide  for  public  schools  in 
llaytun.  In  1839.  the  trustees  of  ihv  ALademy  insisted  that  he  should 
li<'j;in  10  pay  rent  for  the  use  of  the  bnjlding,  and  not  deeming  this 
er|uitabl(.'  hi;  resigned  and  opened  a  school  at  his  own  house.  This  was 
afterwards  removed  lo  the  basement  of  the  llaptist  church  and  contin- 
ued with  success  for  about  two  years  when  signs  of  failing  health  caused 
him  to  seek  employment  of  a  different  nature.  He  then  purchased  a 
sawmill  and  managed  it  for  two  years  and  a  half  with  financial  success, 
but  entered  so  actively  into  the  labor  of  his  business  that  his  health  was 
injured,  rather  than  benefitted,  by  the  change.  .A  trip  to  the  South, 
followed  by  another  to  the  East,  brought  renewed  health,  and  he  was 
then  jier.suaded  to  enter  the  educational  field  af^ain,  as  princijial  of 
Cooper  Seminary,  founded  in  1844.  This  school  opened  its  doors  in 
September,  1845,  and  enrolled  one  hundred  and  seventy-four  youni; 
ladies  during  its  first  year.  The  Seminary  made  a  noble  record  for 
thorough  work,  honestly  living  u])  to  the  statement  of  its  advertisement. 
"Those  who  dislike  lo  study  or  are  unwilling  to  com|)ly  cheerfully  with 
all  school  regulations,  or  who  go  to  school  merely  because  they  are 
sent,   will  do  well  to  seek  some  other  ])la<e  in  which  to  idle  their  time 
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away.     We  wish  only  such  to  attend  as  are  desirous  to  make  rapid  im- 
provement and  determined  to  apply  themselves  closely  to  study." 

Mr.  Barney  had  taken  the  Seminary  for  five  years,  and  at  the  ex- 
piration of  this  period  decided  again  to  go  into  business.  He  formed  a 
partnership  with  Mr.  Ebenezer  Thresher,  and  after  careful  consideration 
they  decided  to  engage  in  the  manufacture  of  railroad  cars.  For  the 
first  year,  however,  Mr.  Barney  was  a  silent  partner,  continuing  his 
work  at  the  head  of  the  Seminary  that  long  at  the  urgent  request  of  the 
trustees.  Mr.  Barney  and  Mr.  Thresher  put  in  $5,000  each  at  the  be- 
ginning of  their  manufacturing  partnership,  and  the  business  prospered 
from  the  start,  their  cars  obtaining  a  reputation  for  excellent  workman- 
ship and  material.  In  1854,  Mr.  Thresher  withdrew,  because  of  ill- 
health,  and  was  succeeded  in  the  firm  by  Mr.  Caleb  Parker,  of  Massa- 
chusetts. The  firm  suffered  temporarily  from  the  financial  panic  of 
1857,  but  was  on  too  solid  a  footing  to  receive  permanent  harm.  Mr. 
Parker  retired  from  the  business  in  1864,  and  was  succeeded  by  Mr.. 
Preserved  Smith.  In  1867  the  firm  was  incorporated  under  its  present 
name  **  The  Barney  and  Smith  Manufacturing  Company,  of  Dayton, 
Ohio,"  and  its  history  has  been  one  of  safe  and  steady  progress  ever 
since.  A  description  of  the  works  at  the  present  time  would  hardly 
be  called  for  by  the  nature  of  this  sketch,  but  perhaps  it  will  not  mislead 
to  reprint  a  description  written  soon  after  Mr.  Barney *s  death,  remind- 
tng  the  reader  that  the  business  has  made  during  the  seventeen  years 
intervening  just  such  progress  as  might  have  been  expected  from  the 
foundation  which  Mr.  Barney  had  laid : 

**  The  visitor  to  the  works  as  they  are  at  the  present  time  (1881) 
cannot  fail  to  be  impressed  by  their  extent  and  the  amount  of  painstak- 
ng  labor  which  is  there  employed.  Every  kind  of  car,  from  the  com- 
mon platform  to  the  most  luxurious  drawing  room  or  sleeper,  is  turned 
out  by  skillful  workmen,  and  the  rapidity  with  which  large  contracts 
can  be  filled  has  often  occasioned  surprise.  The  blacksmith  shop  with 
its  many  forges ;  the  large  machine  shop,  with  its  complicated  and 
beautiful  appliances  for  working  iron  economically  ;  the  foundry,  that 
can  turn  out  one  hundred  and  forty  wheels  a  day  ;  the  two  buildings  of 
fine  machinery  for  cabinetwork;  the  separate  shops  for  putting  to-* 
gether  the  trucks,  the  freight  cars,  the  passenger  cars,  or  for  painting 
them  all  filled  with  work  in  different  stages  of  progress,  and  populous 
with  men  laboring  together  with  exact  system  and  precision — form  a 
little  world  of  industry  and  of  wonderful  interest  to  a  thoughtful  mind. 
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Two  large  engines  furnish  the  motive  power,  wire  ropes  transniiiling  it 
to  the  various  buildings.  Such  are  the  facilities  for  drying  and  working 
lumber  that  freight  cars  have  been  delivered,  ready  for  use,  in  a  few 
weeks  only  after  ihe  wood  composing  them  was  growing  in  the  forest; 
but  to  keep  available  material  fur  every  kind  of  work,  the  Company 
has  an  extensive  yard,  with  a  railroad  ihroiigh  the  center,  wherein  is 
piled  lumber  for  two  hundred  and  fifty  passenger  cars  and  one  thou- 
sand freight  cars  — ihe  usual  stock  carried  amounting  to  nine  million 
feet.  The  facinry.  with  if  appurtenances,  covers  twenty  eight  acres 
of  ground,  and  the  capital  stock  now  amounts  to  seven  hundred  and 
liny  thousand  dollars.  At  Mr.  Barney's  death  the  number  of  employes 
was  over  a  thousand." 

Such,  in  1881,  was  the  industry  which  Mr.  Barney  and  Mr. 
Thresher  had  founded  thirty  years  before  with  a  capital  of  only  ten 
thousand  dollars. 

From  the  same  source  as  the  above  (A  Tribute  to  the  Memory  of 
Eliam  E.  Barney,  by  Rev.  Henry  F.  Colby,  Pastor  of  the  First  Baptist 
Church,  Dayton,  Ohio)  we  quote  the  following  paragraph  in  descrip- 
tion of  Mr.  Barney's  characteristics  as  a  business  man  :  "  Of  course, 
he  was  often  indebted  to  the  prudent  counsel  of  the  partners  with  whom 
it  was  his  privilege  to  be  connected,  and  to  the  faithful  co-operation  of 
experienced  men  who  were  intrusted  with  the  different  de])artmenis. 
Hut  for  many  years  he  was  at  the  head  of  the  establishment,  and  to  his 
])crsonal  trails  its  growth  and  reputation  were  largely  owing.  F.xcept 
when  he  was  traveling  for  the  business— and  a  large  portion  of  his  time 
was  thus  oi(:u])ied,  sleeping  cars  furnishing  him  his  rest  as  be  traversed 
wide  sections  of  country— he  was  wont  to  he  at  the  factory  from  tariy 
morning  till  the  whistle  sounded  at  night.  He  was  conscientious,  labor- 
ious and  watchful  in  the  extreme.  He  not  only  superintended  subor- 
dinates but  seemed  tit  keep  his  eye  with  wonderful  particularity  on  the 
innumerable  details  of  the  work.  His  presence  and  impress  were  everv- 
where.  In  the  factory  his  was  the  living  s|)irit  among  the  wheels.  He 
had  the  decision,  the  iiowcr,  the  control  of  an  imperial  commander. 
Kach  employe  must  come  ]»rom])tly  up  to  the  terms  of  his  engagement 
and  fulfill  it;  for  the  last  hour  of  his  day's  work  was  the  Company's 
profit,  the  other  hours  were  necessary  to  earn  his  wages.  .-\ny  form  of 
ill  behavior  was  rejirimanded,  no  matter  on  whom  the  censure  might 
fall.  No  work  must  be  turned  that  w,is  not  the  very  best.  Kmployes 
at  first,  like  some  other  iieojile,    took  his  strongly    nwrked   visage,  hi,* 
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Strictness,  his  positive  judgments  and  peremptory  answers,  for  stern- 
ness. Sometimes  his  replies  to  those  who  sought  his  counsel  would  be 
brief,  and  he  would  seem  to  be  absorbed  in  something  else.  He  would 
even  at  times  disregard  those  little  courtesies  which  make  men  seem 
approachable.  But  if  the  matter  really  was  one  that  recjuired  his  help, 
the  applicant  would  find  in  a  day  or  two  that  Mr  Barney  had  thought 
it  all  over  and  had  some  plan  to  suggest  or  some  relief  to  offer.  He 
threw  men  upon  their  own  resources  to  develop  them,  and  then  reached 
out  his  hand  to  keep  them  from  falling.  They  who  came  to  know  him 
well  found  out  that  no  one  could  have  a  kinder  heart  or  be  more  ready 
to  help  those  in  trouble." 

Doubtless  many  who  read  this  bulletin  have  met  in  one  place  and 
another  evidences  of  the  deep  interest  which  Mr.  Barney  took  in  ad- 
vocating the  cultivation  of  the  Catalpa  tree  for  timber.  He  gathered 
and  published  statistics  as  to  its  rapid  growth  and  durability,  and 
through  the  columns  of  the  Railway  Age  and  other  journals  suggested 
that  railroad  companies  should  cultivate  the  tree  along  their  lines  for 
use  as  ties.  Letters  of  inquiry  concerning  the  tree  came  to  him  by  thou- 
sands, and  as  the  result  of  his  efforts  millions  of  Catalpa  trees  are  now 
growing  in  this  and  other  countries. 

His  gifts  to  Denison  University  at  various  times  aggregated  nearly 
seventy  .thousand  dollars,  and  he  was  also  instrumental  in  securing  the 
financial  support  of  others.  In  addition  to  this  he  gave  much  time  and 
thought  to  the  school  as  a  member  of  its  Board  of  trustees.  Doubtless 
to  his  services  as  a  teacher  also,  in  1833,  is  due  in  part  the  tradition  of 
thorough  work  in  the  class  room  which  it  has  always  been  the  special 
effort  of  the  University  to  maintain. 

This  hurried  sketch  must  necessarily  fail  to  give  anyone  a  com- 
plete conception  of  Mr.  Barney's  lifework  and  personal  characteristics. 
It  may  indicate,  however,  the  type  of  men  to  which  he  belonged, — 
men  of  keen  insight,  unceasing  industry,  thorough  and  orderly  habits 
of  thought,  conscientiously  upright  in  every  detail  of  life,  of  unobtru- 
sive modesty  and  yet  strong  in  conviction,  and  always  generous  to  any 
good  cause  or  deserving  individual  in  proportion  to  the  means  at 
command. 


DKDICATORV   KXERCISES. 

The  dedication  of  Barney  Memorial  Science  HaJl  occurred  June 
13th,  1894.  The  following  account  of  the  exercises  is  taken  from  the 
press  notice  in  the  GranviiU  Time!  of  June  i^th  ; 

"  The  dedicatory  exercises  of  Barney  Memorial  Hall  occurred  on 
Wednesday  morning  ai  a  ([uarter  past  nine  o'clock.  As  the  cases  had 
not  yet  been  placed  in  the  Museum  a  platform  was  erected  in  its  east 
end  for  the  s|>eakers  and  the  main  floor  and  gallery,  with  all  the  avail- 
able space  in  the  adjoining  hall,  was  crowded  with  visitors  eager  to  par- 
ticipate in  celeljrating  the  completion  of  a  building  which  means  so 
much  for  the  future  of  Denison  in  the  field  of  scientific  investigation. 

"  All  regretted  the  absence  of  Mr.  Barney,  through  whose  liber- 
ality the  building  was  erected,  but  the  ceremony  of  turning  over  the 
keys  to  the  Hoard  of  Trustees  was  fittingly  performed  by  the  Chairman 
of  Ihe  Building  Committee,  Mr  Albert  Thresher.  Dr  Colby,  the  Pres- 
ident of  the  Board  whose  remarks  at  the  laying  of  the  corner  stone  ate 
remembered  by  many,  accepted  the  keys  with  a  graceful  recognition  of 
the  faithful  manner  in  which  the  committee  had  discharged  its  trust, 
and  iiresentt'd  them  in  turn  to  President  Purinton. 

"  In  tiie  remarks  made  by  Dr.  I'urinton  special  stress  was  placed 
iijion  the  recognition  of  the  great  truths  of  the  Christian  religion  in  all  the 
scientific  work  ui  tile  L'nivcrsity.  -Attention  was  also  called  to  the  rec- 
ognition of  the  work  of  the  Denison  laboratories  of  leading  scientists 
throughout  the  livili/ed  world  as  shown  by  the  exchange  of  the  publi- 
cations of  learned  societies  in  all  lands  for  the  bulletins  of  our  labora- 
tories and  the  Journal  of  Neurology. 

■'  .\t  the  close  of  the  President's  remarks  an  earnest  and  touching 
dc<licaiory  pravcr  was  olTcred  by  Rev.  Mr.  I..ounsbury,  of  Dayton,  pas- 
tor of  the  cliiir<li  «ith  which  Mr.  Harney  is  connected. 

• '  The  I're.sideni  then  introduced  the  principal  speaker  of  the  oc- 
casion. Prof,  J.  _|.  Stevenson,  of  New  York. 

"  The  leading  feature  of  the  exercises  as  a  whole  was  the  assur- 
ance given  that  l>eni.s<.>n  is  not  to  make  the  vital  mistake,  in  entering 
upon  a  broader  career  of  scieiilifii-  investigation  of  nature's  facts  and 
laws,  <if  leaving  out  of  lonsidcration  the  divine  mind  of  which  these 
facts  and  laws  are  but  the  outward  evjircssion." 
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DEDICATORY  ADDRESS. 


SCIENCE    AS   AN    EDUCATIONAL    FACTOR. 

When  a  magnificent  building  is  dedicated  to  scientific  studies, 
one's  thoughts  turn  naturally  to  consider  the  bearing  of  such  studies 
upon  education  itself:  and  so  it  has  com 3  about  that  Science  as  an 
Educational  Factor,  is  the  topic  upon  which  and  around  which  I  am 
to  speak  to-day. 

When  patristic  philosophy  established  a  tribunal  to  which  should 
be  referred  all  (|uestions  whether  of  physical  science  or  of  theology,  it 
closed  the  door  to  individual  thought  and  opened  the  way  to  the  bond- 
age of  the  dark  ages.  This  new  philosophy  practically  proclaimed  that 
investigation  beyond  what  is  revealed  in  Scripture  is  science  falsely 
so-called — Augustine  himself,  when  discussing  the  existence  of  the  an- 
tipodes, said  that  **  it  is  impossible  that  there  should  be  inhabitants  on 
the  opposite  side  of  the  earth,  for  no  such  race  is  recorded  in  Scripture 
among  the  descendants  of  Adam."  Necessarily,  the  study  of  nature 
was  forbidden  in  fact,  if  not  in  word,  physics  being  regarded  as  merely 
tributary  to  revealed  theology.  Monks  and  schoolmen  occupied  them- 
selves largely  in  making  copies  of  the  **  Fathers  "  or  in  applying  the 
principles  of  Aristotelian  logic  to  systematization  of  all  things,  physical 
and  metaphysical.  The  revival  of  learning,  though  influenced  by  the 
Arabian  mode  of  thought,  carried  into  Europe  by  the  Jews,  was  but  a 
revival  of  intellectual  activity  along  lines  of  study  pursued  for  cen- 
turies. Monasteries  yielded  stores  of  ancient  literature,  which  they 
had  preserved  as  an  old  chest  preserves  valuable  documents  ;  authors, 
known  until  then  only  by  name  or  by  garbled  extracts,  became  famil- 
iar acquaintances,  while  to  them  were  added  hosts  of  others,  previously 
unknown,  whose  works  afforded  full  scope  for  the  scholarly  acumen  of 
the  time. 

The  Universities  of  the  middle  ages  taught  only  such  matters  as 
engrossed  the  attention  of  the  schoolmen  ;  disputations  respecting  mere 
abstractions  occupied  most  of  the  time  and  absorbed  most  of  the  en- 
ergy of  learned  men.  True,  the  love  of  money  and  the  fear  of  death 
led  many  to  search  for  the  philosopher's  stone  and  for  the  elixir  of  life. 
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bat  sacb  stadia  bjr  ontnde  of  tbe  k^gitinuce  Iin«s  uid  Humk  who  pur- 
sued dmn  wcFc  vie*ed  askaacv,  Wb/ea  ihe  revive  of  teamtD^  came, 
Vniversitjr  coane*  were  fenfihencd  uid  brasuleoed,  h  b  true,  bat  only 
along  the  okl  lines  and  within  the  old  areas. 

The  distrust  of  phj-skal  investigation  engendered  in  the  ignorance 
and  dread  of  the  dark  ages,  when  popular  religion  bad  become  almost 
fetichism,  passed  away  slowly.  As  in  the  latei  days  of  the  gloom,  weird 
tales  were  circnUted  respecting  Friar  Bacon,  so  even  aTtcT  the  reviral 
of  learning,  doabt  panned  the  investigator  and  those  adhering  to  the 
patristic  philosoj'hy  were  able  to  thrust  Copernicus  and  Cablco  aside. 
It  is  true  that  in  Italy,  where  Jewish  and  therefore  Arabian  inBuence 
had  been  fek  ver*  tarty,  important  studie^s  were  made  :  Leooardo  ds 
Vinci  and  Frascatoro  rediscovered  the  Pythagorean  doctrines  enonci 
ated  by  Ovid;  ^>[ivskiscs  and  naturalisLj  made  noble  discoveries,  but  in 
great  part  their  results  lay  buried  and  almost  unstudied  until  the  close 
of  the  last  century .  Even  in  the  early  pan  of  this  ceniuri-,  the  Coper 
nican  system  was  barely  Icnown  to  the  great  University  of  Salamanca 
and  the  works  of  (iaiileo  and  Copernicus  remained  on  the  Index  Fjc 
purgatorius  until  iSiS. 

Within  the  memory  of  some  who  are  present,  the  terms  "  scientfic 
man  "  and  "  infidel  "  were,  to  the  majoritv  of  good  people,  practically 
syn(iriyiniiii-i,  tliough  Dr.  Dick's  remarkable  statement  regarding  the 
lindfVDiit  a>tr'jiiomer  had  led  many  to  make  an  exception  in  favor  ot 
the  star  gamers.  Kven  when  a  scientific  man  asserted  his  belief  in  rev- 
flatiun,  ntn  a  few  doubted.  It  is  the  prerogative  of  ignorance  to  de 
s]iise  or  Hi  distnisr  that  which  it  cannot  understand:  but  not  iinfre 
freijuently  a  package,  dreaded  as  an  infernal  machine,  has  proved  to 
be  a  gift  >.{  int.'Stimable  value.  So  here:  the  dread  of  physical  science 
h.as  been  <lisa]i]>earintr  rapidly  of  recent  years,  for  men  have  come  to 
feel  that  creation  and  revelation,  having  a  common  origin,  must  agree 
in  so  far  as  they  follow  jiarallel  lines,  and  that  disagreements  are  aji- 
parent,  not  real,  being  due  to  error  in  the  interpretation  of  one  or  pos 
sibly  iif  binh.  It  is  too  sixin  to  attempt  a  full  reconciliation  of  the  two, 
as  we  know  ihem  :  more  study,  more  growth  must  be  had  before  men 
can  be  filled  for  the  task  :  it  is  still  difficult  to  distinguish  between  faith 
and  jirejiidiie  ;  Scripture  has  been  overlaid  so  deeply  with  prejtidices 
anil  traditions,  that  hc  hesitate  often  to  accc|)t  as  truths  the  discoveries 
made  by  naturalists  and  archaeologists ;  too  often,   when  convinced  of 
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error,    we  give  only  a  half-hearted,  half  resentful  assent  to  the  truth 
which  we  can  dispute  no  longer. 

The  imperfect  recognition  of  the  iftiportance  of  scientific  studies, 
which  has  continued  almost  until  now,  was  due  in  great  part  to  the 
half  distrust  with  which  all  physical  investigation  was  regarded ;  but 
another  influence  was  almost  equally  potent.  It  was  an  inheritance 
from  older  days.  Education,  formerly,  was  for  the  wealthy,  for  men 
who  were  to  be  cloistered  students  or  lawyers  or  physicians,  all  of 
them,  even  the  physicians,  dealing  almost  wholly  in  abstractions.  Mat- 
ters of  practical  utility  were  beneath  the  contempt  of  scholars ;  utili- 
tarianism concerned  only  the  vulgar  sphere  of  commerce  and  manu- 
factures. This  conception  appears  absurd  to  us  now,  but  not  long  ago, 
its  defenders  dominated  our  colleges,  controlled  the  professions  and 
moulded  public  opinion ;  the  community  believed  that  study  of  mater- 
ial things  does  not  cultivate  the  intellect,  that  the  only  elevating  studies 
are  those  derived  from  antiquity,  with,  as  the  capping  stone,  that  pure 
philosophy,  to  which  those  who  study  gross  or  material  things  can 
never  attain. 

The  importance  of  scientific  education  has  been  conceded  in 
America,  where  recognition  of  the  close  relations  between  abstract  and 
applied  science  could  not  be  avoided ;  for  the  application  of  principles 
discovered  by  closet  students  has  made  available  the  mineral  wealth  of 
our  vast  domain,  until  the  United  States  has  become  one  of  the  greatest 
of  manufacturing  nations.  Some  Americans,  who  know  little  of  what 
their  countrymen  have  done  in  pure  science,  seem  to  regard  most  of 
the  discoveries  in  applied  science  as  practically  piracies  from  European 
students.  But  Americans  have  made  contributions  second  in  impor- 
tance to  those  of  no  other  country ;  from  the  days  of  Franklin  to  our 
own  time  each  generation  has  bom  its  full  share  of  burden  in  erecting 
the  scientific  edifice.  Franklin's  discovery  of  the  identity  of  lightning 
with  frictional  electricity  opened  a  new  world  of  investigation,  while 
leading  to  the  protection  of  man  against  his  most  dreaded  enemy ; 
Rumford's  investigations  of  heat  were  not  understood  in  all  their  bear- 
ings for  half  a  century,  but  were  the  suggestion  for  Joule  and  his  con- 
temporaries ;  Henry's  studies  in  electricity  opened  the  way  for  Morse 
and  Vail  and  made  the  magnetic  telegraph  a  possibility;  John  W. 
Draper's  investigation  of  light  and  his  investigation  of  the  spectrum, 
made  thirty  years  too  soon,  were  the  first  long  strides  toward  the  devel- 
opment of  spectrography,   which,  in   the  hands  of  (ierman  students, 


74  BULLETIN   OF   THR   LABORATORIES 

has  told  US  of  new  elements  and,  in  the  hands  of  Young,  l^angley, 
Pickering  and  other  Americans,  has  told  us  of  the  composition  of  our 
own  as  well  as  of  other  suns  so  far  away  as  to  be  scarcely  visible  to  the 
unaided  eye  ;  the  names  of  Hare,  Gibbs  and  Remsen  lell  us  of  stages 
in  the  progress  of  chemistry  ;  while  Newcomb,  Hail,  Barnard,  Newton 
ajid  their  contemporaries  have  done  their  full  share  in  the  advance  of 
astronomy  ;  in  ethnology  are  the  monumental  works  of  Pickering  and 
Hale  as  well  as  the  splendid  contributions  published  by  the  United 
States  government  during  the  last  score  of  years  ;  in  botany,  the  inib- 
lications  of  Torrey,  Gray,  Englemann,  Watson  and  a  score  of  others 
are  models  of  accuracy  and  beauty ;  in.zoology,  Balrd,  Cope,  Binney, 
Hallowell,  Marsh,  Osbom,  Venill  and  their  many  co-workers  have  la- 
bored on  the  rich  faunas  of  this  grpat  continent  and  their  works  are  re- 
garded as  among  the  marvels  of  our  time ;  in  psychology,  so  rapidly 
passing  from  the  region  of  mere  metaphysics  to  the  rank  of  an  indue 
tive  science,  American  investigators  are  unexcelled  even  by  the  patient 
Germans ;  time  would  fail  me  to  tell  of  those  who  have  attained  world- 
wide fame  in  geology  since  the  time  when  Hall,  Rogers  and  Dana  were 
the  youthful  pioneers,  to  this  day,  when  instead  of  half  a  score,  as  in 
1837,  we  count  more  than  two  hundred  and  litty  active  geologists. 
America's  surveys,  geological,  geodetic  and  coast,  have  been  the  most 
extended  in  the  world  and  the  hundreds  of  ponderous  volumes,  issued 
by  state  or  general  government  and  distributed  wiih  lavish  hand,  have 
astonished  other  nations— as  well  they  might. 

The  record  of  AmerLi:ans  in  applied  science  is  even  more  remark- 
able than  that  in  pure  science;  Holley  remade  the  whole  Kessemer  pro- 
cess so  that  steel  rails  can  be  made  in  this  country  for  little  more  than 
one  sixth  of  the  price  prevailing  twenty  five  years  ago,  and  our  great 
buildings  can  be  constructed  of  steel  for  far  less  than  of  iron  :  the  ap- 
plication of  Henry's  curious  apparatus,  as  made  by  Morse  and  Vail, 
has  been  modified  by  a  score  of  workers  until  at  length,  by  Edison's 
improvements,  it  has  become  not  a  luxury  but  an  ordinary  means  of 
communication  ;  the  engineering  feats  of  Americans  on  the  railways  of 
California,  Oregon,  Venezuela  and  Chili  are  unrivaled;  but  it  is  not 
possible  to  go  on  with  such  a  list ;  our  advance  along  all  technical  lines 
causes  other  nations  to  regard  America  not  merely  with  admiration  but 
even   with   perplexed  wonder.     On   one  occasion   the  London    Tiiiia 


'  In  the  natural  distribution  of  subjects,  the  history  of  enterpri 
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discovery  and  conquest  and  the  growth  of  republics  fell  to  America 
and  she  has  dealt  nobly  with  them.  In  the  wider  and  multifarious  prov- 
inces of  art  and  science,  she  runs  neck  and  neck  with  the  mother 
country  and  is  never  left  behind." 

With  all  this  ever  present  before  the  American  community,  it  is 
not  surprising  that  enormous  gifts  have  been  made  for  the  foundation 
of  scientific  and  technical  schools ;  but  it  is  surprising  that  the  educa- 
tional value  of  scientific  trainmg  is  so  little  appreciated  and  that,  in  so 
many  cases,  technical  courses,  those  involving  direct  application  of 
scientific  priciples,  are  regarded  as  of  less  pedagogic  value  than  are 
those  which  concern  merely  the  operations  of  man's  intellect  or  the 
immediate  products  of  that  intellect.  Let  us  inquire  for  a  little  into 
the  educational  value  of  the  observational  sciences  as  well  as  of  the 
technical  science  growing  out  of  their  applications. 

Education  of  to-day  is  necessarily  different  from  that  of  one  or  two 
centuries  ago ;  then  culture  alone  was  sought,  often  perfunctorily,  usu- 
ally by  the  wealthier  classes  and  with  a  view  to  one  of  the  learned  pro- 
fessions, then  only  three,  law,  medicine  and  theology ;  education  then 
was  for  the  few ;  now  it  is  for  all ;  then  it  was  a  luxury ;  now  it  is  a 
necessary  preparation  for  life's  work ;  it  is  a  training,  that  a  man  may 
be  able  to  make  the  most  of  himself  in  some  one  of  the  now  many 
learned  professions  or  in  some  one  of  the  complicated  groups  of  com- 
mercial operations.  But  it  is  more  than  mere  training,  for  it  has  two 
important  provinces :  first,  to  draw  out  and  to  train  the  mental  powers; 
secondly,  to  impart  knowledge.  Too  long,  a  disproportionate  stress 
was  laid  on  the  former ;  there  is  a  tendency  now  ia  many  quarters  to 
lay  too  great  stress  upon  the  latter.  The  former  is  the  more  important, 
but  it  must  not  be  separated  from  the  latter. 

Mental  faculties  or  powers  are  not  independent,  even  in  the  sense 
that  a  man's  limbs  are  independent  pprtions  of  his  body ;  the  notion  of 
this  independence  is  but  a  make-shift  arising  in  the  class  room.  Let 
the  mind  be  regarded  as  an  entity,  manifesting  itself  in  many  ways,  and 
capable  of  forming  habits  or  tendencies  to  act  in  one  direction  prefer- 
ably to  another ;  unguided  in  its  formative  period  it  will  come  to  work 
along  narrow  paths,  determined  by  prejudice  rather  than  by  reason. 
Here,  as  is  usually  the  case,  the  intellectual  powers  alone  are  consid- 
ered, for  ordinary  educational  work  has  comparatively  little  to  do 
directly  with  culture  of  morals,  though  it  has  much  to  do  with  it  indi- 
rectly ;  a  true  culture  of  the  intellect  leads  to  a  genuine  ethical  culture 
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which  prefers  the  right  to  the 


by   inducing  a  judicial  frame  of  ii 
wrong. 

In  the  normal  child  knowledge  is  acquired  first  by  observation  — 
through  the  senses;  this  acquisition  leads  to  the  development  of  that 
complex  series,  the  power  of  retaining,  that  of  recalling,  and  that  of 
recognizing  impressions,  which  altogether  make  up  what  is  known  pop- 
ularly as  memory.  But  in  the  process  of  mere  acquiring,  the  observed 
things  are  compared  and  in  that  of  recognition,  things  or  impressions 
are  recognized  largely  by  their  relations  ;  this  involves  the  examination 
of  things  apart  from  other  things,  of  their  differences  as  well  as  of  their 
relations,  the  formation  of  intellectual  images  and  the  separation  of  es- 
sentials from  non-essentials  ;  whence  the  wonderful  and  perplexing 
queries  with  which  a  child  assails  those  who  can  be  reached  :  all  of  this 
leads  to  the  formation  of  conclusions,  of  inductions,  of  general  princi- 
ples ;  thence  to  application  of  principles  to  matters  not  so  familiar — to 
the  formation  of  deductions  and  to  the  encouragement  of  a  lively  im- 
agination . 

This  briefly  is  the  succession,  whether  the  child  be  of  savage  or  of 
civilized  parentage.  How  necessary  guidance  is  during  the  unfolding 
we  know  only  too  well  by  observing  those  who  have  not  had  it.  Left 
to  itself  the  mind,  seeing  things  wrongly,  makes  no  effort  to  see  them 
rightly  ;  fails  to  apprehend  their  relations  and  makes  inductions  which 
are  absurd  and  are  liable  to  become  dangerous  as  guiding  principles  of 
conduct.  We  may  laugh  or  in  better  temper  we  may  smile  sadly  as  we 
read  of  Kaffirs  who  worshipped  an  anchor  as  a  powerful  fetich,  because 
the  man  who  had  knocked  a  chip  from  one  of  the  flukes,  died  sud- 
denly; or  we  may  be  amused  by  the  folly  of  a  savage,  who  recogniz- 
es a  demon  in  a  gentle  breeze,  which,  blowing  on  his  neck,  gives  him 
a  cold  ;  but  these  can  give  a  reason  for  their  belief  and  conduct  equally 
ich  most  of  us  can  give  for  many  beliefs  influencing 
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s  to  guide  in  this  process  of  develop 
is  not  within  its  province;  cannot  give  intellect  o 
but  if  rightly  conducted  it  may  strengthen  feeble  powers  as  gy 
exercises  may  make  the  left  hand  almost  equal  to  the  right ;  it  can  take 
the  ill-developed  entity  with  irregular  surface,  not  to  cut  away  or  dimin- 
ish any  power  but  to  strenghten  those  that  are  feeble.  As  a  gardner. 
desirous  of  gaining  more  shoots  from  the  plant,  spreads  the  crown  that 
light  may  come  within  and  cherish  the  dwarfed  buds,  so  educational 
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training  endeavors  to  make  the  mind  stronger,  broader,  more  sym- 
metrical, and,  at  last,  finer,  that  the  character  may  have  at  first 
strength,  then  beauty.  Success  in  the  effort  is  not  always  certain,  for 
the  mental  treasure  is  in  earthen  vessels,  very  frail,  too  often  of  i>oor 
material,  very  porous  and  without  much  glaze  ;  but  we  have  the  ideal 
— how  may  we  attain  at  least  partial  success,  the  most  possible? 

Two  schools  answer  this  (juestion  ;  but  they  have  little  in  common 
beyond  the  belief  that  there  is  a  human  mind  which  is  in  sore  need  of 
cultivation. 

The  old  school  finds  the  best  means  in  the  study  of  abstractions  ; 
it  holds  that  the  study  of  languages,  especially  of  the  classical  tongues, 
affords  the  best  basal  training ;  it  would  place  a  child  in  earliest  youth 
at  this  study  to  sharpen  the  intellect  by  dwelling  on  niceties  of  expres- 
sion and  on  the  recognition  of  delicate  distinctions,  so  producing  exact- 
ness of  thought  and  precision  of  statement  while  strengthening  the 
verbal  memory ;  with  this  study,  though  subordinate,  is  to  be  associ- 
ated that  of  mathematics,  with  excursions  in  other  directions  ;  but  em- 
phasis is  laid  on  the  classical  work  because  of  its  humanizing  effect; 
the  lad  is  preparing  to  read,  ancient  authors  in  the  original,  to  become 
acquainted  with  the  philosophy  and  to  partake  of  the  refinement  found 
only  in  writers  of  antiquity  when  the  influence  of  the  shop  and  the  love 
of  money  were  not  reflected  throughout  literature. 

The  other  school  in  bitterness  of  spirit  speaks  scoffingly  of  these 
claims  and  denies  that  the  classical  languages  are  taught  in  our  schools 
and  colleges  ;  its  advocates  challenge  the  defenders  of  the  older  system 
to  produce  the  graduates  of  the  ordinary  college  courses  who  can  read 
ancient  philosophers  in  the  original ;  they  assert  that,  of  college  gradu- 
ates who  have  spent  from  eight  to  ten  years  in  the  study  of  Greek  and 
Latin,  only  a  small  percentage  can  take  a  work  previously  unread  and 
read  it  with  any  degree  of  ease  ;  they  assert  that  two  thirds  of  the  col- 
lege  graduates  are  unable  to  read  their  diplomas ;  they  refer  unpleas- 
antly to  the  statement  that  in  theological  seminaries,  text-books  in 
scholastic  Latin  were  abandoned  not  so  much  because  the  theology  was 
antiquated  as  because  the  students  were  found  to  be  studying  Latin  in- 
stead of  learning  the  theology  :  they  prove  that  while  the  great  works 
of  antiquity,  unless  in  the  Bohn  library,  are  sealed  books  to  the  ordin- 
ary classical  student,  the  works  of  French,  German  and  Spanish  auth- 
ors are  not  sealed  books  even  to  those  who  have  spent  very  much  less 
time  in  the  study  of  those  languages — and  this  too  in  spite  of  the  com- 
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plexity  of  nerman  and  French  idioms  They  assert  that  Greek  And 
Latin  are  taught  as  mere  absiractions,  that  instead  of  Greek  and  Larin. 
there  is  taught  a  universal  grammar,  for  which  German  or  Engli^ 
could  be  used,  for  which  Goethe  or  Shakespeare  would  an^^wer  »b  weB 
as  Sophocles  or  Horace.  They  assen  too  that  this  method  of  training 
is  unjust  to  the  man ;  that  thereby  it  is  possible  for  men  Id  enter  the 
Christian  ministry  or  to  be  admitted  to  the  bar,  even  though  ignurani  of 
the  simplest  processes  of  nature  and  of  the  most  commonplac<:  farti 
in  agriculture  and  the  mechanical  arts  ;  that  men  who  pass  through  col- 
lege cour'jes  and  enter  upon  business  pursuits,  show  unfitness  for  con- 
crete thinijs  and  lose  valuable  time  in  learning  to  utilize  their  mental 
training.  'I'hey  maintain  that  a  study  of  God's  works  of  creation  is  a 
vastly  better  occupation  for  the  present  and  for  the  future  than  is  the 
study  of  the  human  intellect,  which,  by  some  accounts,  has  fallen  S4(]ly 
from  its  first  estate  and  by  others  has  risen  none  too  far  above  it. 

As  in  very  many  other  cases,  the  truth  lies  between  these  extremes, 
but  it  lies  nearer  to  the  modern  school  than  to  the  other— a  truth  which 
has  gained  recognition  rapidly  during  the  last  score  of  years,  as  appears 
from  alterations  in  the  college  curriculum.  The  times  have  changed 
and  our  methods  must  change  with  them.  Two  centuries  ago  lAtm 
was  the  common  linguafte  of  learned  men  and  iLs  pUce  in  the  curricu- 
lum «ai  Is  importint  is  French  and  German  should  be  now— and  for 
the  sime  rt  ivm  hut  that  reason  no  longer  avails  for  the  retention  of 
I  itm  m  It-  v\>  eedinf,l\  prominent  place.  Greek  is  necessary  still  for 
tilt  iht  thtulo^nn  just  as  is  Hebrew,  which  is  begun  usually  in  the 
semuiar\  ihiiu^h  n  «i-.t  ret,ard  for  the  needs  of  theological  students 
his  ltd  some  (ollt^es  to  jilace  it  among  the  electives.  The  great 
value  ol  (.nek  ind  1  itm  is  now  taught  lies  in  the  polish  imparted; 
tht  tei<hiii^  does  little  townrd  expanding  the  intellect,  it  tends  rather 
to  mike  Ihe  mmd  j,mt  m  little  things ;  its  place  is  not  at  the  beginning 
but  It  the  1  lose  ot  tnmin^  The  inieilect  must  first  be  shaped,  then 
])olished  the  r,rcit  effort  prior  to  the  college  course  must  he  to  de- 
velop    truL  tninint,  «ill  endeavor  to  assist,  not  to  thivan  nature. 

In  the  Lirliest  trimmg  the  studies  of  greatest  prominence  should 
be  such  as  to  aid  the  nituril  order  of  development ;  elementary  botany, 
mmeralo^v  ind  /oolo^\  han.  materials  everywhere,  alongside  of  everv 
pith  <  Hisen  lUj,  under  the  care  of  a  teacher,  who  knows  not  merely 
tt  hit,  but  ilso  hoH  to  oliserve,  leads  to  the  habit  of  comp.trison  :  the 
relationship  of  t.rou])s  btcomes  apparent  and  how  to  make  inductions 
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respecting  cause  and  effect  is  learned — the  most  important  of  all  pre- 
paratory stages ;  after  these  the  study  of  one's  self  comes  naturally, 
first  of  the  tangible  self  and  then  of  the  intangible  thinking  self;  for 
elementary  psychology  is  as  attractive  to  a  youth  as  is  elementary  phys- 
iology, and  no  more  difficult.  In  this  manner,  while  the  process  of 
gathering  knowledge  goes  on,  there  advances  with  it  the  process  of  en- 
largement and  strengthening,  while  the  process  of  refining  is  not  ne- 
glected in  these  and  associated  studies— it  is  only  subordinated.  But 
a  time  comes  when  more  than  mere  guidance,  more  than  a  gentle 
effort  to  prevent  irregular  development  is  needed,  when  native  tenden- 
cies show  themselves  too  strongly  and  restraint  or  positive  direction  is 
necessary ;  the  process  of  culture,  thus  far  merely  incidental,  must  be- 
come prominent      And  here  is  the  place  of  the  college. 

The  main  object  of  college  work  is  not  to  train  men  for  their  life 
work  but  to  prepare  them  for  receiving  such  training — a  fact  too  often 
forgotten  now,  when  colleges  are  endeavoring  to  engraft  university  con- 
ditions upon  the  college  curriculum.  The  question  is  not  what  will  be 
best  suited  to  the  man's  intended  pursuit,  but  what  will  make  him  best 
able  to  receive  and  profit  by  the  immediate  preparation  for  that 
pursuit. 

Yet,  while  recognizing  this  as  the  main  object,  we  must  not  neglect 
another  consideration.  Life  at  best  is  very  .short,  and  the  portion  spent 
in  college,  from  17  to  21,  is  that  during  which,  upon  the  whole,  the 
mind  is  most  receptive,  retaining,  as  it  does,  a  great  part  of  the  absorb- 
ing power  characterizing  childhood,  while  it  has  gained  not  a  little  of 
the  ability  to^cquire  by  reasoning.  It  is  wrong  to  permit  this  portion 
of  life  to  pass  without  giving  opportunity  to  acquire  knowledge.  We 
live  in  a  time  when  men  are  expected  to  leap  into  active  service  at 
twenty-five ;  when  opportunities  for  readily  increasing  one's  stock  of 
general  knowledge  disappear  quickly  after  life's  work  has  fairly  begun. 
No  wonder  that  we  hear  so  often  the  cry  of  cut  bono  1  respecting  the 
older  and  even  respecting  some  of  the  newer  modes  of  training  Not 
a  few  of  those  who  believe  that  language  and  mathematics  can  be 
taught  and  should  be  taught  so  as  to  cultivate  the  very  faculties  reached 
especially  by  natural  science  studies,  are  inquiring  earnestly.  Why 
should  so  much  of  life  be  spent  in  the  mere  process  of  getting  ready 
to  get  ready  ?  Surely  something  of  real  service  beyond  mere  training 
should  be  acquired  during  the  process.  The  curriculum  should  be 
prepared  with  this  matter  in  view,  as  far  as  is  possible,  without  inter- 


fiering  with  the  main  object  of  college  work.  We  are  told  often  that  a 
man  who  spends  &n  hour  in  sharpening  his  ax  is  likely  to  do  more  and 
better  work  during  the  day  than  the  rain  who  Tefuies  to  spend  the 
morning  hour  in  sharpening;  hut  the  man  must  have  his  breakfast  as  a 
prerequisite.  In  the  case  of  the  human  mind,  the  implemeot  and  its 
user  cannot  be  separated,  they  are  one  -  and  this  is  where  the  simile 
{ails,  despite  its  fre<i(ient  use  as  an  end  of  all  argument.  The  man  who 
spends  all  his  time  only  in  sharpening  ls  less  likely  to  do  the  fall  tale  of 
work  than  is  the  one  who  a  te  a  good  br  kfast  and  neglected  the  sharp- 
ening. But  given  the  sharj*  ax  and  etter  breakfa.?!,  there  can  be 
no  doubt  as  to  the  quality  of  the  worK.  Strong  man  and  shar^>  a.x 
tt^ether  answer  to  the  human  mind,  strong,  cultured  and  well  fiir- 
nished. 

Thoughtful  men  feel  that  there  is  «rinus  defect  somewhere  in 
our  methods  ;  keen,  bright  stude  i  ''lany  of  iheii  studies  irksome, 

and   a  few  of  ihem  attractive,  de  t   e  fact  that  oftentimes  tbosc 

teaching  the  attractive  studies  are  .  s  iltful  than  the  others.  Long 
ago,  the  wise  man  told  us  that  inuch  stuuy  is  wearine.'is  to  the  ftesb; 
but  certainly  it  is  no  more  a  weariness  !  i  are  baseball,  football,  crick- 
et, boating,  foot  races  or  squirrel  huui  ;  physical  exercise  of  these 
types  is  taken  with  a  zest  which  all  unat.-stand.  And  all  understand 
equally  well  that  exercise  thus  taken  is  vasdy  more  beneficial  than  the 
irksome  evcriise  of  the  daily  ■■  constitutional "  taken  under  the  direc- 
tion of  a  physician.  There  is  no  reason  why  mental  exercise,  to  be 
beneficial,  should  be  irksome,  should  have  the  task  feature  prominent. 
The  ditilicultv  in  the  curriculum  lies  in  the  undue  proportion  of  certain 
types  of  study. 

The  prejionderance  of  studies  looking  to  culture  is  far  too  great — 
studies  without  apparent  relation  to  present  or  future  conditions  as  far 
as  the  student  can  see,  even  toward  the  end  of  his  course.  No  matter 
how  willinf;  a  man  may  be  to  work,  he  cannot  work  heartily  if  there  be 
no  apparent  re>uU  ;  the  most  ho[»eful  of  men  needs  a  little  occasional 
fruition  to  keep  him  u]i :  pounding  a  log  with  the  blunt  end  of  an  ax  is 
not  half  so  cheerful  work  as  cho|)pLng.  The  curriculum  should  com- 
mend itself,  in  sfmf  degree  at  least,  to  the  intelligence  of  the  student 
as  of  practical  value,  for  interest  is  a  vastly  better  incentive  than  disci- 
|>line.  More  stress  should  he  laid  on  such  studies  as  geology,  physics, 
chemistry  and  biology,  including  here  ])sychology,  of  which  now  only 
the  merest  elements  are  taught  in  the  arts  courses  of  many  leading  col- 
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leges  ;  such  studies  should  not  be  subordinated  to  the  so-called  culture 
studies  for  they  are  culture  studies  themselves  of  a  very  high  type ; 
the  study  of  universal  grammar  leads  to  precision,  that  of  these 
studies  even  more ;  the  former  requires  delicate  perception  of  re- 
semblances and  differences,  the  latter  even  more ;  the  former  strength- 
ens verbal  memory,  so  does  the  latter  while  strengthening  and 
cultivating  the  sense  memory  also;  but  the  study  of  the  latter 
does  far  more,  if  properly  conducted ;  it  leads  the  man  to  be- 
come careful  of  his  positions,  to  be  cautious  in  making  induc- 
tions, to  be  less  tenacious  of  his  opinions  and  to  be  tolerant  of  the 
opinions  of  others,  that  is,  to  maintain  a  judicial  frame  of  mind.  At 
the  same  time,  scientific  studies  should  not  predominate  greatly  in  the 
curriculum  lest  irregular  development  result.  At  graduation  the 
man  ought  to  have  laid  a  foundation  for  whatever  pursuit  he  is  to  fol- 
low ;  he  should  have  the  polish  and  ease  coming  from  the  study  of  lan- 
guage and  literature,  the  logical  mode  of  thought  coming  from  the  study 
of  mathematics,  with  the  knowledge,  strength  and  judicial  tendency 
coming  from  the  study  of  inductive  sciences. 

Yet  this  is  not  all  that  should  result  from  college  training.  No 
mere  collegiate  course,  though  it  embrace  the  best  features  of  all,  can 
lead  sufficiently  to  such  breadth  of  view  as  will  enable  the  student  to 
make  special  application  of  his  knowledge  or  of  his  methods  to  every  day 
problems.  Such  training  is  left  ordinarily  for  post  collegiate  years,  but 
it  would  be  vastly  better  if  some  were  received  during  collegiate  years. 
It  can  be  imparted  by  means  of  the  so  called  technical  courses,  say,  for 
example,  mining  or  civil  engineering.  Those  courses  require  a  very 
thorough  knowledge  of  the  general  studies  ;  no  parrot  like  preparation 
in  mathematics,  mechanics,  geology  or  chemistry  will  avail ;  the  prin- 
ciples must  be  understood  so  as  to  be  used  readily  and  to  be  applied 
in  all  their  bearings  and  relatioas  with  accuracy  and  despatch;  for 
problems  are  presented  to  students  which  involve  consideration  of 
events  apparently  remote,  of  conditions  apparently  unrelated,  and  the 
reconciliation  of  forces  apparently  the  most  antagonistic.  The  whole 
process  is  that  followed  in  later  life,  when  a  man  must  determine  his 
procedure  in  business  or  in  professional  work  by  careful  consideration 
of  present  conditions  in  the  light  of  experience.  This  is  recognized  in 
France,  where  only  a  small  proportion  of  those  taking  technical  courses 
do  so  with  the  intention  of  making  them  the  basis  for  a  professional 
career. 
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By  such  en mbi nations  of  studies  r^n  he  given  tbe  training  which 
will  fit  the  average  man  for  the  duties  of  life  and  which  caonot  lail  to 
render  the  feeble  man  much  less  iinrompetent  to  make  his  scruggle  for 
exifience. 

At  the  dedication  of  this  beautiful  building,  we  cannot  fail  to  fore- 
■ee  some  of  the  advanlages  which  mast  accrue  from  the  rauificence  of 
iU  founder.  Srienlific  men  and  the  public  tbroiighont  this  r^jrion  will 
be  brought  more  closely  together,  a  familiarity,  nnlikcly  to  breed  cchi- 
tempt  on  either  side,  but  likely  to  lead  each  to  learn  from  the  other  to 
cultivate  a  due  humility.  It  will  aid  in  gaining  a  hearing  fsr  scicn- 
tiiicmenand  in  assigning  the  soK^alled  "practical  man"  to  hb  own  place  ; 
it  will  remove  prejudices  and  will  protect  the  community  from  great 
loss  of  money  and  of  comfort ;  the  place  of  the  several  departments  of 
science  will  be  understood  and  the  good  people  of  Ohio  will  not  expect 
a  botanist  to  determine  the  worth  of  a  coal  estate,  a  geologist  to  discover 
the  habits  of  insect  plagues  or  to  discover  means  for  their  exterminatioD, 
a  physiologist  to  discuss  the  best  localities  in  which  to  bore  for  natural 
gai,  or  a  naval  officer  to  make  the  preliminary  reconDaissance  for  a 
railway  route.  Before  long,  there  will  be  no  danger  that  the  Legisla- 
ture will  be  asked  to  investigate  the  honesty  of  a  noble  and  devoted 
Stale  Geologist  because  he  warns  the  state  against  the  sinful  waste  of  a 
j;ri'nt  lilc'Jsiiit;.  such  as  natural  gas.  In  a  word,  the  influence  of  this 
S(  IhjoI  (if  S(  iunii'  will  hasten  the  fall  of  the  charlatm  who  fattens  on 
the  ignorani  (■  anil  iii|ii(liiy*  of  the  community. 

Anil  now,  ni;iy  1  s.iy  a  word  to  the  students  and  to  the  alumni  of 
I  icriisim  I  iiivursity  ?  Thf  ultimate,  alisolute  siKcess  of  this  institution 
will  ilcpnicl  hirgcly  iiiion  you.  The  tie  between  alumnus  and  Alma 
MaliT.  ulii^  li  Mime  affei  t  in  ridicule,  is  genuine  and  material  He  the 
ftus  rt  hat  they  ni;iy,  they  never  siifllice  to  defray  the  cost  of  instruction; 
in  Anierir-an  .  ullcgcs.  ilie  i  osi  |)er  student  is  from  three  to  even  twenty 
times  rlic  fee,  llif  lallcr  iir(i|j()rtion  being  that  in  state  institutions,  where 
fees  are  very  sin:Lll,  The  inik'htcdness  iherefiire  is  not  ideal  but  real, 
l,ct  the  aluniui  liolil  iliis  si  h<j(jl  very  near  to  their  hearts:  let  them 
m:ike  its  luuseiiiu,  Id  iheni  build  u]»  its  library  ;  and  as  their  i)ri>s])erity 
ini  teases,  lei  ihi-ui  help  it  in  olher  ways,  that  it  may  become  strouL-er 
and  stouter,  able  to  dn  hetler  work  in  each  decade  than  it  did  in  that 
jireredinj;,  Ni-w  friends  nny  b;:  raised  by  an  energetic  prisident.  but 
unless  the  alumni  form  a  <<jnstant  stream  of  thoughtful  care  takers,  the 
burden  of  i  basing  for  new  friends  be<;omes  ere  long  a  thankless  t.ask, 
l!ut  if  yuu  <herish  and  sujiprirt  you  Alm:i  M.iter,  there  will  be  no  diffi- 
1  ulty  in  crying'  Es'o p,r/>(iii,t  with  ;t  siuniy  faith  that  the  prayer  will    be 
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BARNEY  MEMORIAL  SCIENCE  HALL. 


Barney  Memorial  Hall  is  located  in  a  beautiful  situation,  south  of 
the  library  building  and  the  Academy  dormitories,  on  the  elevated  slope 
above  the  buildinofs  of  Shepardson  College.  It  is  built  of  the  best 
Zanesville  buff  pressed  brick,  with  the  lower  story  and  trimmings  of 
buff  Amherst  stone.  It  consists  of  a  main  central  portion  50x70  feet, 
four  stories  high,  with  two  wings,  each  46x36  feet  and  three  stories 
high  The  construction  is  very  massive,  with  two  thick  interior  walls 
running  lengthwise  through  the  main  portion  and  two  others  separating 
the  main  building  from  the  wings.  The  building  is  thus  divided  verti- 
cally by  heavy  brick  walls  into  five  distinct  parts.  The  foundation 
rests  for  the  most  part  on  the  bed  rock  below.  This  solidity  of  con- 
struction is  important  in  securing  the  necessary  freedom  from  vibration 
for  the  use  of  delicate  instruments. 

The  building  is  heated  by  steam,  partly  by  direct  radiation  and 
partly  by  indirect.  A  high  pressure  boiler  is  used,  with  an  automatic 
reducing  valve  which  keeps  the  pressure  on  the  building  at  any  desired 
point,  (iood  ventilation  is  secured  in  the  following  way:  in  the  first  place 
by  introducing  fresh  air  at  six  different  points  to  steam  coils  from  which 
it  pisses  to  the  rooms  above;  in  the  second  place  by  a  system  of  foul- 
air  registers  which  communicate  with  two  brick  stacks  about  7^  feet 
high,  surrounding  the  high  cast  iron  chimneys  connected  with  the  boil- 
er. The  heat  of  the  inner  iron  chimneys  produces  a  strong  draft  in 
the  outer  stacks  which  rapidly  removes  vitiated  air  from  the  rooms. 

The  building  was  designed  by  Peters  &  Burns,  of  Dayton,  in  the 
colonial  style  of  architecture,  to  suit  the  special  re(|uirements  of  labora- 
tory use.  It  contains  forty  rooms,  most  of  them  adapted  to  some 
distinct  purpose.  They  are  plentifully  provided  with  blackboards, 
sliding  chart  frames,  dust  tight  cases,  gas,  water,  steam,  slate-topped 
tables  and  fume  cupboards  for  carrying  corrosive  or  disagreeable  gases 
from  the  working  rooms.  The  plumbing  is  very  ('omplete,  water  being 
distributed  to  about  sixty  points  in  the  building  and  gas  to  many  more 
than  than  that.     All  sinks  arc  ])rovided  with  traj)s  that  can  be   readily 
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opened  and  the  plumbing  of  the  toilet  rooms  has  been  carried  oui  in 
the  most  ap]iroved  maDner. 

The  general  electrical  equipment  of  the  building  octnifiW  a  bige 
room  in  the  basement  and  consists  of  a  55  horsepower  boiler,  a  50 
H.  P.  Ball  engine,  direct-connected  to  a  41  K.  W.  Thresher  mutlipo- 
lar  dynatno,  which  gives  a  current  of  350  amperes  ai  1 15  rolts  This 
plaDt  is  in  operation  every  eveoiog.  supplying  light  to  a  number  of 
dormitory  buildings  and  at  the  same  time,  with  the  aid  of  a  lo  H  P. 
"  booster  "  dynamo,  charging  a  large  sliirage  battery  which  consists  of 
60  celb  of  chloride  accumulator  of  600  lamp-hour  capacity.  This  bat- 
tery supplier  current  for  light  during  the  remainder  of  the  ntght,  and 
the  next  day  for  general  laboratory  uses,  including  current,  lights,  pow- 
er for  the  sho]>  motors,  and  heat  for  special  purposes. 

The  gas  used  in  the  building  is  gasolene  gas  and  is  supplied  to  all 
the  rooms  by  a  Detroit  gas  machine  of  75-light  capacity.  It  is  used 
principally  for  heating,  in  Bunsen  burners,  gas  stoves  and  assay  fur- 
naces for  testing  ores  ;  but  it  al4o  supplies  light  to  some  rooms  not  yci 
wired  for  electricity. 

Three  electric  lanterns  and  two  complete  outfits  for  producing  the 
lime  light,  give  good  opponunity  for  illustrating  all  subjects  by  stere- 
opticon  projections.  The  numerous  appliancs  peculiar  to  the  several 
laboratories  will  be  described  in  connection  with  the  special  accounts 
of  those  laboratories. 

Iksides  the  first  cost  of  about  $40,000  for  construction,  over  $15,- 
000  has  been  s|)ent  for  ei|uii)ment. 

DEl'.\KTMEN"rS    01^    PHVSrCS    AND    CHEMfSTRV. 

Thk  Dki'akimknt  ok  Physics  occupies  ten  rooms,  most  of  which 
are  on  the  south  side  of  tlie  main  building.  Its  equipment  has  cou 
about  $7,000.  The  lectures  in  general  physics  are  given  in  a  large 
room  (4i\i6  feet)  on  the  first  floor.  This  is  a  laboratory  and  lecture 
room  combined  (marked  "  (ieneral  Physics '"  on  the  plan).  .\  large 
apparatus  <:ase,  20x5x8  feet,  enclosed  by  glass  doors  so  as  to  be  acces- 
sible from  either  side,  almost  bisects  the  room  near  the  center.  The 
east  end  of  the  room  is  used  for  lectures  and  recitations,  the  other  end  for 
individual  laboratory  work.  In  this  way  apparatus  is  placed  so  as  to  be 
convenient  for  either  purjiose.  'I'he  lecture  portion  contains  seats  for  35 
students,  a  long  demonstration  desk,  furnished  with  a  tank-sink,  gas  and 
wires  from  both  the  dynamo  room  and  laboratory  room.  .\n  electtir  Ian- 
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tern  always  stands  ready  for  projections,  and  a  porte-lumiere  in  a  south 
window  enables  one  to  throw  sunhght  wherever  it  may  be  desired.  A 
beam  stretches  across  the  room  above  for  heavy  suspensions.  The  other 
end  of  the  room  is  provided  with  laboratory  desks.  One  along  the  south 
side  of  the  room  is  35  feet  long.  A  wider  table  runs  nearly  across  the 
room  at  right  angles  to  the  first  Beside  this  there  is  a  large  stone  slab  sup- 
ported upon  a  heavy  brick  pier,  which  passes  through  an  opening  in  ihe 
floor  to  the  solid  rock  17  feet  below.  This  gives  a  support  for  deli- 
cate instruments  that  is  free  from  floor-vibrations.  From  one  corner  of 
this  large  room  a  photometry  room,  12x5,  is  cut  off.  This  can  be  made 
perfectly  dark,  for  measuring  the  intensity  of  various  sources  of  light 
and  other  optical  work.  Another  small  room,  14x8  feet,  is  connected 
by  an  arched  space  to  the  large  room  and  can  be  readily  cut  off  for 
special  work.  It  contains  a  stone  table  set  in  a  corner  made  by  two  24- 
inch  walls  for  steadiness,  a  sink  and  a  large  fume-cupboard  with  a  tile 
conduit  to  the  draught-stack,  also  one  or  two  moveable  tables. 

On  the  second  floor  are  a  number  of  rooms  for  more  advanced 
work.  One  (marked  **  Advanced  Physics")  26x17  feet,  is  furnished 
with  a  sink,  about  15  gas  terminals,  electric  wires  from  the  dynamo 
room,  a  table  across  one  end  supported  by  heavy  brackets  from  the 
outer  brick  wall,  and  a  number  of  very  solid  moveable  tables.  A  sus- 
pension beam  runs  above  throujgh  the  length  of  the  room.  This  room 
contains  much  of  the  finer  apparantus,  as  the  dividing  engine,  stand- 
ard meter,  various  certified  standards  of  electrical  resistance,  potential, 
and  capacity,  standard  thermometer,  heliostat,  reflecting  gal vonometers, 
mercury  pumps,  induction  coils,  X-ray  outfit,  saccharimeter,  precision 
balance,  etc.  A  research  room  opening  from  it  is  e(iuipped  with  water, 
gas,  electricity,  stone  shelf  set  in  brick  walls  and  a  special  low-voltage 
circuit  from  the  battery  room.  The  room  marked  **Study"  (13x1 1  feet) 
contains  also  a  small  department  library  for  advanced  students.  Oppo- 
site this  is  the  photographic  dark-room  of  this  department.  It  contains 
two  sinks,  gas,  electricity  and  light  tight  closet. 

In  the  basement  beside  the  engine  and  dynamo  rooms,  there  are 
three  rooms,  completing  the  physical  ecjuipment.  One  is  a  large  shop, 
22x21  feet,  for  apparatus  construction.  It  is  provided  with  a  3  H.  P. 
electric  motor  which  takes  current  from  the  dynamo-room  for  running 
the  line  of  shafting,  which  distributes  power  to  two  lathes  (one  screw- 
cutting),  a  circular  saw,  emery  wheel  and  polishing  head.  This  shop 
is  well  stocked  with  hand  tools  for  both  wood  and  metal  work,  and  a 
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forge  stands  in  an  adjoining  roora  The  next  room  is  provided  for  cer- 
tain kinds  of  electrical  u^ting  connected  with  the  study  of  dynamo- 
electric  machines.  It  is  not  yet  fully  equipped  Near  the  other  end 
of  the  basement  is  a  small  room  about  9x7  feet,  surrounded  by  heavy 
stone  walls  and  projecting  back  into  the  earth.  This  conslmotion  makes 
its  temperature  very  con^^tant  and  it  is  to  be  used  as  an  even  tempera- 
ture vault  for  carrying  on  work  "hich  needs  to  be  done  at  a  constant 
temperature. 

The  Depaktment  de  Chemistry  occupies  the  west  wing 
of  the  building.  It  contains  eight  rooms,  none  of  them  directly  con- 
nected with  rooms  of  any  other  department,  so  that  the  odors  peculiar 
to  a  chemical  laboratory  do  not  give  trouble  elsewhere.  The  lecture 
room  and  beginners'  laboratory  is  a  combinution  room  on  the  first  floor. 
It  is  36x33  feet  in  size,  provided  ai  one  end  ivith  a  long  demonstration 
desk,  fume-hood,  apparatus  case.s.  sliding  chart  frame  and  blackboards, 
in  the  centre  are  seats  with  writing  arms  for  about  forty  students,  andun 
the  remaining  three  sides  24  working  desks,  each  with  water,  gas  and 
chemicals,  also  two  more  hoods  and  reagent  cases.  Electric  wires  bring 
current  at  low  ])oteniial  (sis  volts)  for  electrolytic  work,  from  the  bat- 
tery room  below.  The  analytical  chemistry  ocrupies  a  room  on  the 
seiond  lluor,  36x18  feel.  It  has  a  demonstration  desk,  working  desks 
eijuipped  iviih  water,  gas  and  reagents  for  24  students,  fume  hoods, 
drying  oveiis,  steam  roils,  apparatus  for  distilled  uater,  etc,  .\djoin 
ing  this  is  ihc  organic  laboratory,  20x14  f^eet,  einiipped  with  desks, 
sinks,  hoiid,  etc,  especially  arranged  for  organic  synthesis.  It  is  used 
also  by  ailvanied  classes  in  water  analysis,  gas  analysis,  electro  chem- 
istry, elc  A  fine  scl  of  Hcm|>cl  apparatus  for  gas  analysis  has  been  added 
recently,  also  i'.crkman's  app.iratus  for  determining  molciular  weights 
liythe  lowering  of  the  boiling  |)oint  of  sohitions.  Both  the.se  rooms  have 
permanent  conne<li(ins  fur  6-vi)lt  current  from  the  battery-room  and  an 
auxiliary  storage  kittcry  is  kept  in  this  room.  Heyond  is  the  balance 
room,  1 5M g,  <ontaining  four  analytical  balances  and  several  for  other 
purposes.  .\  chemical  stockroom,  15x5  feet,  o])ening  into  both  the 
analyti.al  and  or^'anic  rooms,  is  well  furnished  with  chemicals,  it  can 
lie  slim  up  |iurfccily  dark,  and  is  therefore  used  by  ipialitative  students 
for  work  with  the  chemical  spectroscope.  For  general  supply  there  is 
a  larj^er  stockroom,  ii.xto  feet,  in  the  basement.  .-Vdjoining  this  is  a 
fire-proof  acid  vault,  i2.\8  feet,  for  storing  large  i|uantities  of  acids. 


OF    DENISON    UNIVERSITY  87 

corrosive  or  highly  inflammable  substances.  The  assay-room,  14x14 
feet,  is  also  in  the  basement.  It  contains  a  long  desk  on  one  side,  shelv- 
ing for  chemicals,  a  coke  muffle-furnace,  gas  muffle  and  crucible  fur- 
naces, a  good  supply  of  tools,  scorifiers,  cupels,  etc.  An  electric  fur- 
nace for  highly  refractory  substances,  has  just  been  placed  in  this 
laboratory. 

DEPARTMENT  OF  GEOLOGY  AND  HOTANY. 

The  Department  of  GEOLociV  occupies  three  large  laboratories 
exclu.sive  of  the  museum. 

The  general  laboratory  of  geology  (18x24  feet)  is  in  the  southeast 
corner  of  the  east  wing  on  the  basement  floor.  It  is  equipped  with  case 
for   illustrative  material,  chart  and  map  cases,  charts,   maps,  globes, 
models,  drawing  tables  with  elevating  tops  and  other  necessary  appar- 
atus.    The  laboratory  of  mineralogy  (18x26  feet)   is  also  in  the  base- 
ment and  on  the  south  side  of  the  main  building.     It  is  furnished  with 
slate  topped  work  tables,  with  tin  lined  drawers  and  reagent  racks  in 
middle  of  the  tables,  gas,  blowpipes,  blast  lamps,  fume  hoods,  micro 
scopes  and  a  good  collection  of  working  minerals.     This  laboratory  is 
also  used  for  the  microscopic  work  in  lithology;  lithological  microscopes 
and  a  good  library  of  slides  of  igneous  and  sedimentary   rocks  are  at 
the  disposal  of  students.     The  lithological  lathes  and  saws  are  in  the 
special  shop  of  the  geological  and   biological  departments  in  an  adja- 
cent room. 

The  Department  of  Botany  occupies  two  rooms  on  the  north 
side  of  the  main  portion  of  the  building  on  the  first  floor.  The  labor- 
atory of  phenogamic  botany  (27x27  feet)  is  planned  to  accommodate  24 
students.  The  portion  of  the  room  next  to  the  large  north  windows  is 
furnished  with  convenient  microscope  desks  which  give  a  cupboard  and 
two  drawers  to  each  student,  who  is  also  provided  with  a  com}X)und 
microscope  of  modern  pattern  with  full  set  of  objectives  and  eye  pieces. 
The  back  portion  of  the  room  is  seated  with  chairs  and  serves  as  a  lec- 
ture room.  A  herbarium  case  occupies  the  wall  space  on  the  south 
side.  A  fume  cupboard  with  slate  table  top  fills  the  corner  next  to  the 
ventilating  stack  and  connects  with  it.  A  water  sink  occupies  the  op- 
posite corner.  A  large  black  board  runs  the  entire  length  of  the  west 
wall  and  above  this  is  a  sliding  chart  rack  similar  to  all  the  other  racks 
in  the  building.  There  is  also  a  large  chart  case  provided  with  a  goodly 


number  of  excellent  botanical  charts.  The  room  is  amply  provided 
with  water,  gas  and  electricity.  The  laboratory  of  cryptogamic  botany 
(igxi7  feel)  is  adjoining.  The  microscope  desks  are  arranged  next  to 
the  walls  under  the  windows  and  are  of  the  same  plan  as  those  in  the 
larger  room . 

The  laboratory  is  fully  equipped  with  the  best  compoiind  micro- 
scopes, microtomes,  sterilizers,  incubators  and  a  large  library  of  micro- 
scopic slides.  A  large  herbarium  case  contains  the  cryptogamic  her- 
barium. 

The  biological  photographic  dark  room  and  the  stock  room  both 
open  off  from  the  cryjitogamic  laboratory.  A  full  set  a  photographic 
apparatus  and  a  well  equipped  dark  room  provided  with  two  sinks. 
washing  tanks,  etc.,  and  nicely  illuminated  with  electricity  and  gas, 
with  sliding  colored  glass  windows  giving  various  colored  illumination, 
affords  good  opportunity  for  experimental  photographic  and  mirropho- 
tc^raphic  work. 

This  dark  room  is  used  also  by  the  engraving  department  for  their 
photographic  work. 

DEI-ARTMENT     OF    ZOOLOGY. 

Thk.  Grnf.rai,  Zom.oriiCAi.  Laboratokv  (^6x2^  feet)  is  a  well 
lighted  room  on  the  second  floor  with  north  and  east  exposure.  The 
work  tables  are  arranged  along  the  two  outer  walls,  the  remainder  of 
the  floor  space  being  used  as  lecture" room.  The  room  accommodates 
21  students  and  each  desk  is  supplied  with  individual  lockers,  com- 
pound microscope  and  the  conveniences  for  dissection.  Charts,  models 
and  mounted  skeletons,  human  and  comparative,  are  supplied,  and  the 
wall  cases  contain  those  specimens  which  are  most  useful  in  demon- 
strating /iKilogiia!  ty|ies.  Much  of  this  material  is,  however,  .stored 
away,  pending  the  time  when  suitable  cases  can  be  .supplied  for  its  re- 
ception in  the  museum.     A  small  reference  library  is  also  provided. 

Tnr.  Advanckd  Zdofockai.  I.aburatokv  (17x^6  feet)  adjoins 
the  (leneral  Laboratory  and  is  lighted  from  the  north  and  west.  The 
work  tables  are  bracketed  to  the  outer  brick  walls  to  insure  the  steadi- 
ness necessary  for  high-power  micro'scopic  work.  The  central  floor- 
space  is  occupied  by  a  large  slate-topped  table  fitted  up  with  the  baths 
and  re.igents  necessary  for  the  embedding  the  sectioning  of  tissues  for 
the  microscope,  (Jood  microscO})es  of  modern  pattern,  immersion 
lenses,  and  several  of  the  most  approved  tyi>es  of  microtomes,  together 
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with  a  full  list  of  j^reserving  and  staining  reagents  are  supplied.  An 
incubator,  sink  and  slide  cabinet  complete  the  furnishing  The  latter 
contains  a  large  collection  of  microscopical  preparations  illustrating  the 
tissues  of  the  various  groups  of  vertebrate  and  invertebrate  animals 
and  is  especially  complete  in  the  vertebrate  nervous  organs. 

The  Laboratory  of  Phvsiolocwcal  and  Comparative  Psvchol- 
oov  (26x27  feet)  is  a  large  room  on  the  third  floor.  It  contains  a  Lud- 
wig  kymograph,  chronoscope,  pendulum  myograph,  time  markers,  with 
proper  electrical  connections,  and  numerous  other  pieces  of  apparatus, 
many  of  which  were  constructed  in  the  machine  shop  of  the  depart- 
ment. The  etjuipment  is,  however,  as  yet  very  incomplete.  The 
courses  thus  far  given  have  been  out-growths  of  the  neurological  labor- 
atory and  in  the  furnishing  of  this  laboratory  attention  is  directed  rather 
to  the  requirements  of  the  physiological  and  comparative  aspects  of 
the  science  than  to  those  of  experimental  psychology  in  the  wider  sense. 
The  library  is  abundantly  supplied  with  the  current  neurological  and 
psychological  literature  and  through  the  medium  of  the  Journal  of  Com- 
parative Neurology  the  department  is  kept  in  touch  with  the  most  ad- 
vanced movements  in  these  departments. 

The  Injectorium  (9x12  feet).  This  is  a  small  room  is  the  base- 
ment with  cement  floor  and  walls  designed  as  a  preparation  room  for 
the  department  of  Zoology.  In  it  all  rough  dissection,  injection  of  spec- 
imens etc.,  is  done  and  alcoholic  specimens  are  prepared  and  dissect- 
ing material  stored.  It  is  supplied  with  the  gravity  injecting  apparatus 
designed  by  Professor  Tight,  sink,  work  table,  tanks  and  cases. 

The  Special  Shop  of  the  departments  of  Zoology  and  Geology  oc- 
cupies a  room  (17x26  feet)  in  the  main  portion  of  the  building  on  the 
south  side,  on  the  basement  floor.  It  is  supplied  with  an  electric  motor 
of  2  horse  power  which  drives  the  main  shaft,  which  latter  is  supported 
by  hangers  resting  on  the  floor.  Besides  a  good  assortment  of  wood  and 
metal  working  tools,  benches,  etc  ,  the  power  machines  include  a  Royle 
combination  saw,  a  large  screw  cutting  metal  lathe,  a  wood  lathe,  a 
Royle  former,  a  lithological  lathe  of  the  Royle  pattern  and  a  Royle  router. 
This  shop  is  used  by  the  departments  of  zoology  and  geology  for  the 
construction  of  apparatus  and  by  the  engraving  department  for  the 
routing  and  blocking  of  plates. 
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The  ML-SF.rM  room  occupies  tht  entire  Easl  wing  on  ihe  first  and 
second  floors.  The  second  floor  consists  of  a  broad  gallery  around  the 
entire  room,  thus  giving  the  central  space  on  ihe  first  floor  two  stories 
high  to  [he  ceiling. 

The  intention  is  to  devote  the  firet  floor  largely  to  geology  and 
paleontology  and  the  second  floor  gallery  to  zoology.  The  collections 
are  not  at  present  in  jilace  owing  to  the  lack  of  funds  lo  supply  the 
necessary  cases.  A  large  amonnt  of  material  is  on  hand  bul  is  for  the 
most  part  stored  a«'ay  to  protect  against  loss  and  injury  until  the  cases 
and  furnishings  for  the  museum  can  be  secured. 

A  Recitation  and  Lecture  Room  (r7xi6  feet)  furnished  with 
desk  and  writing  arm  chairs,  black  boards,  chart  racks,  etc.,  is  utilized 
by  the  various  departments. 

The  Denison  Scientific  Association  Room  (26x46  feet)  occu- 
pies the  entire  south  side  of  the  main  building  on  the  third  floor.  The 
Association  holds  its  bi-weekly  meetings  here.  The  room  is  well  seated 
and  supplied  with  black  boards,  projection  screen,  demonstrating  desks 
and  sink,  electricity  and  gas,  thus  making  it  a  very  convenient  place  for 
the  presentation  of  papers  needing  illustration  or  demonstration.  At 
one  corner  of  the  room  (he  lift  shaft  communicates  with  each  floor. 
The  riKnu  \^  also  iitili/.cd  for  lecture  Hork  bv  the  different  departments. 

Till-;  SuKMiKK-  l.iuRAKv  Rmdm  (18^26  feet)  is  on  the  third  floor 
and  contains  the  exchange  library  of  the  Hulletin  and  Journal  of  Neu- 
rology, consisting  almost  entirely  of  technical  scientific  literature. 

The  Attics  are  two  in  number  {46x36  feet  each)  and  are  ea.sily 
accessible  from  the  third  floor  main  hall,  as  they  are  over  the  two  wings. 
They  furnish  very  convenient  storage  rooms. 

Thk  I.AVAriiktKs  are  on  the  second  floor  and  in  the  basement  and 
are  well  furnished, 

Thk  Itoii.KK  .\si'  I'iKi,  Rooms  are  in  the  mmh  side  of  the  main 
Ijuildinj;  next  the  area  way,  'i'hey  are  entirely  enclosed  from  the  rest 
of  ihe  buildini;  by  thick  bri'k  walls  and  tile  ceilings  except  through  the 
door  ieadinj;  through  the  enj;ine  and  dynamo  room,  thus  fnrnishinL; 
good  |iruiei  tion  against  fire,  (.'hemieal  fire  c\lini;uishers  are  also]ilaccd 
in  the  halls  ,m  evcr\  floor. 
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Abutilon  avicennae  7:24. 
Acal3rpha  virginica  7:75- 
Acanthaceae   7 167. 
Acanthocladiidae  2:78. 
Acer  dasycarpum  7:27. 

rubrum  7:27. 

saccharinum  7:27. 

"  var.   nigrum 

7:27. 

sp.  5:10. 

spicatum  8-11:3. 
Achillea  millefolium  5:10,  7:52. 
Acidaspis  1:101. 

ortoni  n.  sp.  2:go. 
Acmite  1 1X15. 

Acorus  calamus  7:88,  8-11:5. 
Actaea  alba  7:14* 

spicata  var.   rubra  7:14. 
Actinolite    i  :Ti5. 
Actinomeris  squarrosa  7:51. 
Adam  and  Eve  7:81. 
Adder's-tongue,  yellow  7:85. 
Adelphi,  O.,  glacial  lake  near 

9-1 '^3' 

Adiantum  pedatum     7:99. 

Aesculus  glabra   7:27. 

Aggregates   i  :Ti9. 

Agrimonia  eupatoria  7:34. 
parviflora  7:34. 

Agrimony,    small   flowered  7:34. 

Agrostis  alba  7:95. 

"    var.  vulgaris  7:95. 
perennans  7:95. 
scabra   7:95. 

Agropyrum   repens    7 :98. 

Ailanthus  glandulosus  7'26. 

Akins.  L.  E.  On  the  Determination 
of  the  Horizontal  Com- 
ponent of  the  Earth's 
Magnetic  Force  a:iii. 

Albite    i:Ti7. 

Alder.  Black  7:26. 

Speckled  7:78. 

Algae,  List  of,  from  Granville,  O. 
4:132. 

Alismaceae  7:89. 

Alisma  plantago  7:89. 

Allium  canadense  7:84. 
tricoccum  7:84- 


Allorisma  andrewsi  4:?!.  11. 

consanguinata  n.  sp.  4:29, 

convexa  n.  sp.  3:74, 

cooped  n.  sp.  3:72. 

costata  2:33,  ^'146. 

Cuyahoga  n.  sp.  4:28, 

geinitzii    2:33. 

gilberti  2:33. 

hannibalensis  a:ii. 

nobilis  j://,  4:28. 

sp/  a:Pl.  I. 

subcuneata  2:34. 

ventricosa  3:73. 

winchelli  3:72. 
Almanadine  garnet  i  :T2. 
Alnus  incana  7:78. 
Alona  glacialis  6:68,  8-1:$. 

intermedia  6:68. 

porrecta  6:67,  8-1:5,' 

8-II :24. 

quadrangula  1 137, 

sanguinea   1 137. 
Alopecurus    geniculatus    var.    aristu- 

latus  7:95. 
Althaea  officinalis  7 :23,  8-II  :3. 

rosea  8-11:3. 
Aluminum,  detection  of,  in  rocks 

1:131. 
Alum-root  7:36. 

Alveolites    expansa,    see  Ceramopora 

expansa  2:169. 

Amarantaceae  7:71. 

Amarantus  albus  7:72. 

chlorostachys  7:71. 

retroflexus  7:71. 

Amaryllidaceae  7:83. 

Ambrosia  artemisiaefolia  1:31,  7:50. 

trifida  1:31,  7:50. 

"        var.  integrifolia  7:50. 

Amelanchier  canadensis  7:36. 

"  var.   oblong- 

ifolia  7:36. 

Ampelopsis  quinquefolia  7:27. 
Amphicarpaea  monoica  7:31. 

pitcheri  7:31. 
Anaphalis  margaritacea  7:49. 
Anacardiaceae  7:28. 
Analcite  i  :T3. 
Anatase  i  :T5. 


(6) 
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Anatomy  o£  Hesperiphona  1:15. 

Central    nervous    system  of 

Andalusite    i:Tii. 

5-JJ- 

Andeshe  r:Ti7. 

Cerebellum  of  5;6j, 

Andropogon   scoparius   7:94. 

External  form  and  measure- 

Anetnonc nemorosa  7:11. 

ments  of  brain  j.-jr. 

"         var,  quinqoefolia 

Mesencephalon  of  5:67. 

7:11. 

Motrir  nuclei  of  trigeminus 

pcnnsylvanica   7:11. 

of  5:6,'.  ^ 

virginica   7:11. 

Structure   of   cord   and   me- 

AnemonelU thalictroides  7:12. 

dulla  3:53.                                  ; 

Angelica  atropurpurea  7^0. 

Arenaria  serpyllifolia  7:21. 

hirstna  7:40- 

Arethusa  bulbosa  7:81. 

Anomite  i:Ti3. 

Argemone  mexicana  7:16. 

Anomites      cu5pidalus,   tee   Syringo- 

Arionellus  i  :ii4. 

thyris  cuspidatus   341. 

^'J'"iu„ 

Anonaceae  7:14. 

sp.    See  A.  pulchellus  a:gg. 

Anorthite   i:Ti8. 

Arisaema  draconlium  7:88. 
triphyllum   jM. 

Anthemis  arvtnscs  7=52 

Aristoloehiaceae  7:74- 

eotula  7:52- 

Aristoloehia  clematitis   i  :34. 

Anihophyllite  i  :Tio. 

serpentaria  7:74. 

Anura^a   1:58. 

sipho   i:^.   1-33. 

cnchlearis  6:66. 

Arrow-wood  7:44. 

longispina  l:6i. 

Artichoke  7:51. 

sp.   1:58, 

lecla  6;66, 

Asclepiadaceae    7:58. 

Anychia  capillacea  7:71. 

Asclepias  cornuti  7:59- 

Apatite   1  :T8. 

incanuta  7:59. 

Aphyllon  uniflorum  7:66,  8-11:5. 

var-   pulchra    7:39-      " 

Apios  tuberosa  7:51- 

phytolaccoides    7:59. 

Aplectrum   hiemale  7:81. 

quadrifolia   7:59. 

Apocynaceae   7:58. 

sullivantii   7:59- 

Apocynum  cannabinum  7:58. 

tuberosa  7:58. 

Appalachian  axis  9-1 :2. 

Ash,   Black   7:58. 

Apple,  common  7  -p- 

Blue  7:58. 

Apple  of   Peru,   7:63. 

Red  7:58. 

Aquilegia  canadensis  7:13: 

White  7:58. 

Arabis  canadensis  7:17. 

Ashland  Co..  0.     Geological  section 

confinis  7:17. 

4 :  102. 

dentata  7:17- 

hirsuta  7:17. 

near  g-UuS. 

laevigata  7:17. 

Asimina  triloba  7">4- 

lyrata   7:17. 

Asparagus  officinalis  7 :8s. 

perfohala  7;i7- 

Aspen,  American  7 :8o. 

Araceae   7:88. 

Aspidium  acroslichoides  7:100, 

Aragonite    i  :Ti9, 

Araliaceae  7:42. 

7:100- 

Aralia  hispida  7:4a. 

cristatum  8-11:6. 

nodicaulis  7:42. 

quinquefolia  7:42. 

marginale  7:100. 

racemosa   7:42. 

Arbutus  7:56. 

spinulosum  7:  too. 

Area  oniata  n,  5p.  3:83. 

thelypten's  7:100, 

Arctium    lappa   7:53. 

Asplanchnaea  1 :6o. 

Arctomys  monax.     Bladder  cells  in 

Asplanchna  brighlwelii  l:6t. 

trigeminus  of  J.-(5/. 

cincinnaliensis  n.  sp.  6:S9- 

Brain      structure      of     com- 
pared    with     Didelphys 

magnificus  n.  sp.  1:60. 

myrmeleo  1:60. 

S-76- 

sp.  ?  1:61. 
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Asplenium  angustifolium  7:99. 

ebeneum  7 199. 

felix-foemina  7:100. 

pinnatifidum  7 199. 

thelypteroides  7:100. 

trichomanes  7:99. 
Asprella  hystrix  7:99. 
Astartella  newbcrryi  2:3^, 

varica  2:3^. 

vera  (??)  2:39. 
Aster  cordifolius  7 :48. 

corymbosus  7 :48. 

diffusus  7:40. 

"        var.  hirsuticaulis  7: 

48. 

ericoides  7:48. 

"  var.  villosus  7 :48. 

macrophyllus  7:48. 
novae  angliae  7:48. 
novi  belgii  7 :48. 
paniculatus  7:48. 
patens  7:48. 
prenanthoides  7:48. 
punicens  7  :49. 

"        var.  laevicaulis  7:49. 
sagittifolius  7  148. 
salicifolius  7:48. 
shortii  7:48. 
tradescanti  7:48. 
undulatus  7:48. 
white-topped  7:47. 
Athyris  ashlandensis  n.  sp.  4:24, 
lamellosa  3:49. 


ohioensis  3:49. 

sp.  3-PI.  7,  PI.  12. 

subtilata  2:44. 
Atriplex  patula  i  :34. 
Atropa  belladonna  i  :2g. 
Atrypa  nodostriata  1:90,  1:78. 

reticularis  ?  ?  3:41,  1 :75,  4- 

PI.  9. 
Atyris  sp.  4-PI.  10. 
Augite  I  :Ti4. 
Avicula  longa  2:36-37. 

ohioense  2:143. 

?  recta  n.  sp.  4:113 

scutella  4:30. 

subspatulata  n.  sp.  4:30. 
Avena  fatua  7:96. 
Aviculopinna  americana  2:38. 
Aviculopecten  cancellatus  n.  sp.  3:54* 

cooperi  n.  sp.  3:51. 

coxanus  2:26. 

granvillensis  n.  sp.  3:30. 

hertzeri  2:23. 

newarkensis  3:32. 

occidental  is  2:26. 

(cf.  oweni)  3:32. 

perelongatus  n.  sp.  3:30, 

scalaris  2:26. 

sorer  n.  sp.  2:2^. 

sp.   f  2:25-27,  3-Pl.  7,  4-Pl. 
10. 

sublobatus  2:25. 

winchelli  3-PI.  i,  PI.  6. 


B 


Bainbridge,  O.    Preglacial  valley  near 

9-1 '2$. 
Baldwin,   C.   J.    The   Personal   Ele- 
ments   in    Instruction    4: 

147- 
Balm,  common  7 :68. 

Balm  of  Gilead  7 :8o. 

Baneberry,  Red  7:14. 
White,  7:14. 

Barbarea  vulgaris  1:31,  7:18. 

Barberry  7:15. 

Barney,  Eliam  E.  10:65-69. 

Barney,   Eugene  J.   10:61-6^-64. 

Bam3rard  grass  7 :94. 

Bartonia  tenella  7:59. 

Basite  i  :Tio. 

Bass-wood  7:24. 

Bathyurus  1:103.  See  Proetus  dc- 
terminatus  2:91. 

Batteries.  Instrument  for  rapidly 
changing  cell-arrange- 
ment of  5:16. 

Bawden,  H.  H.  10:19. 

Bdelloida  6:58. 


Beaver  poison  7:41. 
Bedford  shale  4:108. 

exposed  at   Central   College, 
O.  5:25. 

fossils  from  4:109. 
Bedstraw.    Rough  7:46. 

Small  7:45. 
Beech.     American  7:79. 
Beech  drops  7:66. 
Beech  Flats.    Preglacial  channel  near 

9-1 :25. 
Beggar's  lice  7:61. 
Beggar-ticks  7:51. 
Bellerophon  2:17. 

carbonarius  2:19. 

(cf.  crassus)   2:20. 

cyrtolites  3:88. 

decussatus  2:19. 

fiscello-striatus  n.  sp.  1:99. 

galericulatus  3:89. 

helena  4: PI.  9. 

inspeciosus  a:  18. 

marcouianus  2:20. 

montfortianus  2:19. 
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nndncnnnaiu*  j.;«. 

Blue  Grass  7:97, 

percanriBiui  i:t7- 

Biae  Wee^i  7  6*. 

perdcmim  3:90. 

Boehmena  cjlindrici  7  777. 
Boncset  7:46. 

BorraBiiiac«ac  7-61. 

.irnmiiifMa:io. 

Bosmina  comota  8-1  4. 

mili-cnrdlfofmii  n,  sp.  t:i8. 

atlantaensi;  n,  ip.  S-II  :23. 

Dcllflower  l.tfi. 

Botanical  laboratory.    Koles  froni  •- 

Bene  grB%«  7 ;«, 

II  7. 

BeomycM  ro«eiii  9-I;i4. 

Botany.     Dept.  of  at  Denison  Univ. 

B«r1>Fri  dace  lie  7:1s. 

10:87 

Berherin  vulgnri*  7:15. 

Botrychium    tematiim    var.    intenne- 

Berw  Bril  4  'o/ 

ditira  7:101. 

»li»leof  Ohio4;i07- 

■hnle    expnied    at    Moot's 
Run,    0.    3;a6. 

BouBhlon.  W   H.  io:is  — Biog.  id. 

Boulder  clay  near   Beeeh   Flats,  0. 

Hrritmnnnt.  Wilil7:fi9. 

9^1:28. 

Hid.n.binmn«.-7:5^. 

Boomevdic.    O.      PregladaJ    cbasnd 

near  9-1:19, 

ennnaifl  7:51, 

Box  Eidrr  7  -.28. 

fhr.v»n»rhfm>)idcs  7:53. 

Brachinnns  Itakeri  1 :55.  6:64. 

frmid,.,u  7:Si. 

inlermedius  1  :s6- 

BignoiiincMe  7  66, 

militaris  1:56.  6:65- 

Bis  S«n<iy  Vsllcy     PrfcUcial  drain- 

pala  6 .63. 

flKC  in  ft-n:»6. 

lubiircului  n.  sp.  6:6). 

Bindweed.    BInck  7  74. 

Biologiwl    notei   on    Kiher.   Geomy* 

iirceolaris  (1:64. 

Brachiopoda  3:105, 

and  Ereil]iion6:t5. 

in  Clinton  group  of  Ohio  i: 

BtMlte  l:TR. 

of  Flint  Ridge.  Ohio  ■r4j. 

BiRtlAp-d  U«f  7:.irt, 

n.[l  7:,1(' 

of  Licking  Co..  Ohio.    K^  to 

BUckWrry.     MiRb7r.i3. 


Black   fii        .    ... 

Black  Hand.    CnnKlnmerate  of  9-1 :9. 

Black  Hand  rock  8-11:40. 

Black   Maw  7:44. 

Mcdick   7  ijg, 

Snakcroot  7  :l,l. 

SiiHar  Maple  7:37. 
Rladdcr   crih    of   the   trigeminis   of 

.■\rrlomyi  5:61. 
Bladder   Kelmia   7  :24. 
Bladdcr-nnt.  American  7:28. 
RIadderwnri  7  :66. 
BladnK  Star  7:86, 
Blephilia  ciltata  7:69. 

hirsuta7:6g. 
Blood  Root  7:16. 
Blue  Bells  7:61. 
Blnehcrrv.     Ijiw  7:16. 

Swamp  7:56. 
BlneboKle  7:56, 

Rhie  clay   f)t  the   Clinton   i;68. 
Blue  Cobosb  7:1?. 
Blne-evcd  Grass  7:8,1. 
Bhie-eyed    Mary  7:64. 
Bine  FlaR  7:8.1. 


di.scors  a:s7. 
hiberniCQs  3  :5S-;7. 
lodiensis  ^.55. 
mc  coyi  ^.-55. 
ouralicus  ^.55. 
Brain  of  Arclomys,  external  form  and 

measurements  of  5:51. 
Brain.       Comparative     structure     of 

.Arctomys   and    Didelphys 

5:76. 
Brain  of  Krethi^on  6:26. 
of  Geomys  fi  .26. 
method  of  hardening  6 :27. 
of  Opossum  6:75. 
of  rabbit.    Summary  of  Strc- 

da's  work  on  5  :4l. 
of  rat.     Summary  of  Streda's 

Rodent.     General  description 

of  s  :40. 
Studies  in  topoRraphy  of  ro- 
dent 6 :26. 
Brake.     Common  7  -.gg. 
Brassica  nigra  l:.i[,  7:19. 
sinapistrum  7:19. 
Bremen,  O..  duinage  near  9-.II  :3s. 
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Bromus  ciliatus  7:98. 

"        var.  purgans  7 198. 

mollis  7:98. 

secalinus  7 :98. 

tectorum  7:98. 
Bronzite  i  :Tio. 
Brooklime.    American  7:65. 
Brookweed  7:57. 
Brown's    Quarry,    Clinton   group   of 

3:10. 
Brunella  vulgaris  7:70. 
Bryozoa  of  Flint  Ridge,  O.  2:71. 

of  Clinton  group  of  O.  2  :i49. 

of  Waverly  group  of  O.  4 163. 
Bucania  exigua  n.  sp.  1:99. 

trilobata  2:103. 
Buckeye,  Ohio  7:27. 
Buckwheat,  7:74. 
Buds.     Superposed  i  :25. 
Buellia  parasema  Q-I:i4. 

petraea  9-1:14. 


Bugle  Weed  7:68. 

Bulletin    Scientific    Laboratories    of 
Denison    University.      Con- 
tents 10:41. 
Editor  10:19. 
Exchange  list  5:4,  10:41. 
Founding  of  10:16. 

Bullrush  7:91. 

Bunch-berry  7:43. 

Bur-cucumber  7:39. 

Burdock  7:53. 

Burlington   group  4:99. 

Bur  Oak  7:78. 

Bur   Marigold  7:52. 

Burning-bush  7:26. 

Buttercups  7:13. 

Butter-and-eggs  7:64. 

Butterfly-weed  7:58. 

Butter-nut   7:77. 

Butter-weed  jj-S^. 

Bytownite  i  :Ti8. 


Cacalia  atriplicifolia  7:53. 

reniformis  7:53. 
Calanidae  6:69. 
Calcedony  i  :iig. 
Calcite  i  :Tj. 
Calcium.     Crystal  system  of  1  :i30. 

Fluo-silicate  of  1:130. 
California     Valley,     O.       Preglacial 

drainage  in  9-II  :27. 
Callopora  magnopora  n.  sp.  2:173. 

ohioensis  n.  sp.  2:174. 

punctata    4:91.      See    Lcio- 
clema  punctatum. 
Callosum  of  Geomys  and  Erethizon 
6:38. 

of  Opossum  6:81. 
Calopogon  pulchellus  7:81. 
Caltha  palustris  7:13. 
Calymene   1:109. 

/;/op. 

blumenbachii    ?   i:iio.     See 
C.  vogdesi. 

clintoni  see  C.   vogdesi. 

niagaraensis    i  :i09. 

vogdesi  n.  sp.  2:gs. 
Camassia  traseri  7:84. 
Cambrian  formation  9-1:4. 
Camp  Cor  win,  O.    Clinton  exposures 

of  3:11. 
Campanulaceae  7:55. 
Campanula  americana  7:56. 

aparanoides  7 :56,  8-II  :4. 
Camptosorus   rhizophyllus   7:100. 
Camtocercus  macrurus  8-1 14. 
Canada  thistle  7:54. 
Canalis  centralis  of   Arctomys  5:56. 


Canary-grass  7:95. 
Cancer-root  7:66. 
Cancrinite   1  :T7. 
Cannabis  sativa  7:76. 

Candona  acuminator  8-II:i9. 

crogmaniana  n.   sp.  8-11:20. 

delawarensis  n.   sp.   8-II  :2i. 
Canthocamptus  i  .37. 
Caprifoliaceae  7:43. 
Capsella  bursa-pastoris  5:10,  7:19. 
Caraway  7:41. 
Carum  carui  7:41. 
Carboniferous  trilobite  2:51. 

Cardamine  hirsuta  7:17. 
rhomboidea  7:17. 

"  var.      purpurea 

7:17. 

Cardinal  flower  7:55. 
Cardiopsis    ovata     4:38^  Fig.    5    not 
Fig.  6. 

Carex  bromoides  7:93. 

cephalophora  7:93. 

divisii  7:92. 

echinata      var.      cephalantha 

8-11:5. 
gracillima  7 :92. 
granularis  7:92. 
grayii  7:91. 
hystricina  7:92. 
interior  var.  capillaceae 

8-II  :5. 
intumescehs  7:91. 
laxiflora  7 :92. 

*'        var.    patulifolia 

7:92. 
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bxilolia  var.  ■trloflexa  vni, 
g-U  :s. 

inpulini  7:91. 

var,      pcdunrulaU 
«-II:5. 
lurida  7:92. 
oligooarpa   7:93. 
petitiBylvanica   7. -53. 
planiaeinea  7:93. 
plalyphylla   7:93. 
prasina  7:92. 
pseudo-cypcrus    7  ;92. 

cana  7:92. 
rosw   7  m 
ihortiana    7  .92. 
iparganioides   7  ;93. 
squarrosa   7 :9a. 
Mcnolcpis  7:92. 
slipata  7:93. 
Iribuloides  7:93. 
trichocarpa  7 :92. 
utriciilata   7:93. 
vsria   7;93- 


s  7:92. 
vulpinoides   7:93. 


:imarc    i  :30. 

microcarpa   1 :30. 

olivaeformis  1:30. 

porcina    1:30,   7:78. 

sulcata   1:30.  7:78. 

lomeniosa  1 130, 
Caryophyllaceae  7:20. 
Cassia   chamaccrisia    i  ;33.   7:31. 

marilandica   7:31. 

nictitans  7:31. 
Castanea  saliva   var,  amencana  7:79. 
Caialpa  bignonioides  7:67. 
CataloKiie   f>f   llie    Phanerogams   and 
Ferns  of  Licking  Co.,  O. 

Calch   fly  7:21. 

Catgut   7:29. 

Cathypna  Itontina  n,   sp.  6:6t. 

ohioensis  6:61.     See  Distyla 
ohioensis  1:54- 
Cathophyllimi  auslrall  n.  sp.  3:I^8. 
Camip  7 :6g. 
Catskill  region  9-1 :5. 
Cat-tail  7:88, 

Caulophyllum    thalictroides    7:15. 
Ceanolhus   amcricanus   7 126,   8-II  :3. 
Cedar.     Red  7:80. 
Celandine  7:16. 
Cclastraceae  7:26. 


Ceb&trtis  scatidrnj   7:a6L  . 

Cell    arrangcmcnl.      Initrument    for 

rapidly  changing  5:16. 
Cell  arranger  9-llzxf. 
Cellis  ocddeatatis  7:76. 
CcDchrus  tribuloidct  7  itn. 
Centaurea  cjanus  7 :54. 
Ceniral  nervous  system  of  Ardomyj 
5:35- 

of  rodents  5:35. 
Cenlronella  julia  3:49. 
Cephalopoda  of  Flint  Ridge,  O.  a  :i7. 
Cephalanlhu^  occidenlaUs  7 :45. 
Ceramrqiora  expansa  i:l6f. 
Chrysosplenium   amtricanum   7:36. 
Chydonis     sphaericus     6:69,     8-1  ;6. 

8-11:25. 
Cichorium  inlybus  S-11 14. 
Cicuta  bulbifera  8:41, 

maculaia  7141.  ^H 

Cimicifuga   racemosa  7:13.  ^H 

Cincinnati  group   t  :67-6g.  ^H 

geanticline   9-I  -.4.  ^H 

Cinereum  of  Erelhiion  6 129.  ^^ 

Cinna  arundianaceac  7  -.gS. 
Cinnamon  Fern  7:101. 
Circaea  luieliana  7 :39. 
Oadocera   i  :37-3g. 
Cladocera,  Copcpoda,  Oslracoda  and 
Rolifera      of      Cin.,      O. 
Notes  on  6:57. 
Clatloccra    of    Cin,     O.      Xoles    on 
8-1:3. 

of     Georgia.       Notes      on 
8-11  ;22. 
Cladonia  caespiticia  9-1:14. 

crislalella  9-I  :i4. 

delicaia  9-I;i4. 

timbriaia  g-1  :i4. 

furcata   var,   crispata  ^1:14. 

gracilis     var.     verticillata 
9-1: 14. 

n.itri.la9-I:l3. 

pyxidata  9-I  :i4, 

rangiferma      var,      alpestrls 
9-1-14- 

ravenelii  9-1 114. 

squamosa  g-l:!* 

symplycarpa   9-l:ll,   9-1:13. 

uncialis  9-I  :i4. 
Clathropora  clinionensis  2:'54. 

frondosa  2:154. 
Clava  of  Erelhiion  6:30. 
Clay.   Boulder  9-1 :28. 
C  lay  to  n  ia.  virgin  ica   5:10,   7:23. 
Cleavers   7:45. 
Clematis  viorna  7:11- 

virginiana  7:11. 
Cleveland  shale  4:110. 
Clinochlore    I  :Tl2. 
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Ginopistha  radiata  2:34. 

Clinton  group  of  Ohio  i  :6s-70-i2Q» 

a:89-i49»  3^3- 
stratifiH'siphy  of  3:7. 

exposure  of  3  :io. 
Clinton  limestone,  analysis  of  3:5. 
Closterium  acerosum  4:132. 

dianae  a:ii6. 

lineatum  2:116. 

moniliferum  a:ii6. 

parvulum  a:ii6. 

strigosum  a:ii6. 
Clover.    Alsike  7:29. 

Buffalo  7:28. 

Red  7:28. 

White  7:29. 
Cnicus  altissimus  7:53. 

*  var.  discolor  7:53. 

arvensis  7:54. 

lanceolatus  7:53. 

muticus  7:53. 
Coccothraustes  i  :5. 
Cocklebur  7 150. 
Cockspur  Thorn  7:36. 
Colby  Dr.  H.  F.  10:62-70. 
Cole,    A.    D.      An    Instrument    for 
Rapidly     Changing     the 
Cell  Arrangement  of  large 
Batteries  5:16. 

A  simple  Chronograph  5:19. 

A  Scale  Divider  5:20. 

An     Electrical     Couple    for 
Projection  5:20. 

Electricity   as   a   Laboratory 
Servant  8-11:27. 

Electrical    Waves    in    long 
parallel  Wires  9-II  :8. 

biography  of  io:-?9-39. 

personal  mention  10:15. 

Collinsia  verna  7:64. 
Collinsonia  canadense  7:68. 
Columbine,  wild  7:13. 
Comandra  umbellata  7:75:,  8-11:5. 
Comfrey,  wild   7:61. 
Commelinaceae  7:87. 
Commissure.      Anterior,    of   Geomys 
and  Erethizon  6:38. 

Hippocampal,  of  opossum 

6:81. 
Component.     Horizontal,    of   Earth's 

magnetic  Force  a:iii. 
Compositae  7:46. 
Conferva  rhyphophila  4:132. 
Conglomerate  Alegrippus  9-1:7. 

Carboniferous  9-I  :g. 

Jasper  9-1:28. 

Panama  9-1 17. 

Salamanca  9-1:8. 

Sub-olean  9-1:9. 


of  Cape  Choyye  2:139. 
of  Waverly  group  5:27-29. 
Coniferae  7:80. 
Conium  maculatum  7:41. 
Conocardium    alternistriatum    n.    sp. 
4:42. 
pulchellum  3:97. 
Conochilus  i  :44. 
Conopholis  americana  7:66. 
Contact  phenomena  in  S.  C.    Litho- 

logical  notes  on  4:5. 
Contribution  to  the  knowledge  of  the 
Preglacial     Drainage     of 
Ohio  8-11:35,   9-1:15-25. 
Conularia  byblis  3:95. 

giacillis  n.  sp.  4:48. 
micronema  3:949  4:49' 
newberryi    2:146,    3:93> 

4  :Pl.g-io. 
victa  4:47. 

Convolvulaceae  7:62. 

Convolvulus     sepi6m     var.     ameri- 

canus  7:62. 
Convolvulus  sepium  var.  repens  7:62. 
Cooper,  W.  F.    A  Tabulated  List  of 

Fossils  of  Ohio  Waverly 

4:123. 
Fossils   known   to   occur    in 
the     Waverly    of     Ohio. 
Additions  5:33. 
The  Waverly  group  5:24. 
Copepoda,  Cladocera,  Ostracoda  and 
Rotifera  of  Cin.,  O.    Notes  on 

6:57. 
Copperas  Mountain  9-I:i8. 
Coral-berry  7:44. 
Corallorhiza  odontorrhiza  7:81. 

multiflora  7:81. 
Corals  of  Flint  Ridge,  O.  2:50. 
Cord    and    medulla    of    Arctomys, 

structure  of  5:54. 
Cordierite  i:Tii. 
Coreopsis  aristosa  7:51. 

discoidea  7:51. 

tinctoria   i  :34. 

trichosperma  7:51. 

tripteris  1:34,  7-5i- 
Cork  Elm  7:76. 
Cornaceae   7 :43. 
Corn   Chamomile  7:52. 

Cockle  7:21. 

Cromwell  7:62. 

Speedwell  7:65. 
Cornel    7 :43. 
Cornus  alterni folia  7:43. 

asperifolia  7:43. 

canadensis   7:43. 

florida  7:43. 

paniculata   7:43. 


J3  BalUtitt  of  Ltbaraiana  of  Dtmaott  Umrrntj. 

Mneca  T-ti, 
Molumfera  i  ,-Jt ;    PI  12, 

Cnrp4m    itraU   nt   Didelphr*  5-77- 

(if  talAtt  and  Tat  5-4S 
CofpM  PUBt  7:57, 

Cary^&%  ffaTola  7:16 
Corylm  amtrwan*  T^flL 
CaMMarimn  himnm  a:ii& 

bmrni*  «->i3 

bnbiMonia  9:[rj, 


I  (RlUI- 


eanmeiatn  3.115. 

latmn  a:tt$. 
orUciilatum  s:it& 
ralbh  3:ri& 

UDCtiim  a :  1 1<. 
Cettnn-wood  7^80 
Cdudi  (ru»  7:98. 

Coupte.  elcclnc,   for  praj«ctio(i  5:30. 
Couienuiiie  i  :Ts. 
Cbwtmnc  7:40-41. 
Cow  p«r»nip  7-MX>, 
Caw*lip,  Virginian  7^61, 
Crab-^plc  7:35- 

Cratac^i  coccinea  7:35. 

var.    macracantha 

7:3s- 
var,    mollis    7:35. 
cru4-Kal!i  7:35. 
punctata   7;35. 
Cranberry    7  136. 
Craneshill.   wild   7:24. 
Crania   hamiltonae   }:jl. 
Cranial    nerves,    origin    of    in    rabbit 

and  rat   5:42. 
Cranial  nerves  of  Erethizon  6:30. 

of    Arclomys   and    Erethizon 
6:42. 
Crassulaceae   7 :37. 
Crenipeeten  cancellatus  4:34. 
crenistriatus  4:34. 
foersiii   n.  sp.  stjS. 
granvillensis  3-^PI,   12. 
senilis  n.  sp.  3:34. 
snb-cardiformis   n,    sp.   3:53. 
winchelli  a:ii-28,  3-PI.   10. 
Crepdncercns    seti^er,    see    Dnnhe- 
vidia   8-1:5. 

Uke   7:18 
Marsh   7:iR. 
Water  7:18. 


7;l3- 
Cnicifcrae   7:16 

Crura  cervhri  of  Eirtlttfoo  6  ra^ 
Cm  di&ctorTiD  of  opoMom  6:79. 
CraahiBC   effect  of  etacial    ke   ibmt 

6:iz 
CrmocEae  ai  Ctnriafiati  6:G6. 

nf      QiolDD      Grt>tipof      O. 

1:100.  J  «» 
of  Fl«l  Ridge  O.  a:!?. 
of  Licking  Co,  O.  4^9. 
Metamorphosis     and     mor— 
ptnloKr  of  i;i6l 


Ctyytondb  endora  j:^. 
CijptudACuia  canwfcnsU  7^1. 
Crritali.  Dptkal  omaxixl  1:131. 
Cteoodonta  ho>aghtORi  3'-7M,  4:44. 

».«»*  37S 

«e!Ia  3.7* 
CiKTunibFr  Trcr  7:14. 
Cocorbttacea   7:39 
Cuiiw«ed  7  :-t9 
Cnlrer-s  root  7:65- 
Cop-plaai  7:5a 
Cnpuliferac  778- 
Carraat.   Black  7:37. 
Cnmcuhun  ( Denison  University  *97l 

CttscDia  glomerata  7  ;63, 

gronovii  7:62. 

tenuiflora   8-11:4. 
Cuyahoga  shale   in  Ohio  4:103. 

near   Burbank.   O,   5:30. 
Cyanite  i:T[7. 
Cyathaxonia  »:86. 

prolifera     .'-86.     PI,     7     not 
PI.  8. 
Cyathophyllnm  ati?tra!e  n.   sp.  3:128. 

boloniense   3:130. 

patula  n.  sp.  J./^, 
Cyclocypris  laevis  8-11:14. 
CVclonema   1 :94. 

bilix   l:76-»t. 

slrigiilara    3  :P1.  t2. 

leavenworthana    3:86. 
Cyclops  atcr  6:69. 


fintbrialus  6  zjl. 
fluviatilis   6:70. 

phaleratus   6 :7o. 
scrnilatiis  6 :70, 
signatits.  sec  tenuicornis 
tentiicornis  6:70. 
viridis  6:6g, 
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Cyclora  .i  :g6. 

alta  n.  sp.  1:96. 
Cymbellae  gastroides   3:115. 
Cynodon  dactylon  7:96. 
Cynoglossum  officinale  7:61. 

virginicum  7:61. 
Cynthiana,    O.     Glacial   drift   near 

9-1:26. 
Cypcraceae  7:90. 
Cyperus  aristatus  7:90. 

diandrus  7:90. 

esculentus   7:90. 

flavescens  7:90. 

strigosus   7 :90. 
Cypria  exculpta  ^11:13. 

inequivalva     n.   sp.       ft-I:6, 
11:14. 
Cypricardina  2:35. 

(?)   carbonaria  2:35. 
Cypricardinia  scitula  n.  sp.  4:38, 
Cypricardites  i  :93. 

ferrugineum  i  :93. 
Cypridopsis  vidua  6:73,  8-1 1: 19. 
Cypripedium  acaule  7:83. 

parviflorum  7:82. 

pubescens  7:82. 

spectabile  7:83. 
Cypris  burlingtonensis  n.  sp.  8-II:i7. 

crenata  n.   sp.  8-1:9. 


fuscata  8-II:i6. 
herricki  n.  sp.  6:/!. 

*'        late     larval     history 

of  8-II:ii. 
incongruens  8-1 :8. 
laevis,  see  Cyclocypris  lae- 


vis. 


it 


it 


ovum, 

sp.  (?)  6.71. 

striolata,  see  Cypria  ex- 
culpta. 

virens  6:71. 
Cyrtia  cuspidata,  see  Syringothyris 
cuspidatus  3:41. 

simplex,  see  Syringothyris 
cuspidatus  3:41. 
Cyrtina  acutirostis  4:?!.  11. 

sp.  3-47- 
Cystodictya  angustata  n.  sp.  4:82. 

carbonaria  2:^4. 

lineata  a  :7s. 

occellata  2:75. 

simulans  n.  sp.  4:81. 

sp.  undet  4:83. 

zigzag  n.  sp.  4:81. 
Cystodictyonidae  2:165. 
Cystopteris   bulbifera    7:100,   8-11:5. 

fragilis  7:100. 
Cythere  ohioensis  n.  sp.  4:60. 


Dactylis  glomerata  7:97. 
Daisy,  Ox-€ye  7:S2. 
Dalmanites   (?)  2 :53. 

cuyahogae  2:53. 

emmrich  1:116. 

verrucosus  i  :ioi. 

vigilans  1:101. 

werthneri  i  :68,  76,  lOl,  Il6t 
2:101. 
Dandelion  7:54. 
Danthonia  spicata  7:96. 
Daphnia  i  :2i. 

pulex.  6 :67,  8-1 14, 
Darnel  7:98. 
Datura  stramonium  7:63. 

tatula  7:63. 
Daucus  carota  7:40. 
Day-lily  7:84. 
Dayton,  (3.,  Quarries  of  i  :66. 

Rock  exposure  near  z  :66-68. 
Decodon  verticillatus  7:38. 
Deerberry  7 :56. 
Delessite  i  :Ti9. 
Delphinium  i  :27. 

consolida  i  :32. 

exaltatum  7:13. 

tricorne  7:13. 


Deming,  J.  L.    List  of  diatoms  from 

Granville,    O.   3:114. 
Denison  Scientific  Association  10:37. 
Denison    University,    Curriculum    of 
10:20. 
Department  of  Physics  and 

Chemistry   10 :84. 
Department  of  Geology  and 

Botany  10:87. 
Department    of    Zoology 

10:88. 
Historical  sketch  10:7. 
Museum  10:90. 
Scientific    faculty   10:29. 
"         publications   10:41. 
Dentalium  sp.  2:146. 

granvillensis  n.   sp.   3:92. 
Dentaria  diphylla  7:16. 
laciniata  7:17. 
Desmodium  acuminatum  7:30. 
canadense   7 :30. 
canescens   7  130. 
dillenii  7:30. 
laevigatum  7:30. 
nuditforum  7:30. 
paniculatum  7:30. 
pauciflorum  8-11:4. 


BttlUlm  of  Laboratorus  of  DemioH  Vnivertity. 


rigidum  7:30- 

roiunJilofium    7 :30. 

tw»n/ii  a:n6. 
Dev/'hetry  7:33. 

Dexiobii,  0«iiuH  pars,,  set  Oracar- 
liia  Orn,  n,  4:41- 

white),  jtr  Cardiopfis  ovati 

DiNbBM  (if  rJ»g  Run  9:137. 

porphyriic    ot    Dog    Run 
„.    .  •  '«■  '35. 

DullHRe  i:Tt4. 
DIiptORiu*  i:ao. 

pallidua  S  ;6q. 
niamhcni  amcrirana   1:32,  T-dJ. 
DUnthui  nrnirrik  7:30.  Ikllrj. 

WbBiui  7:ai, 
Dtarrhma  amerirana  7:9?- 
Diiloma   TTiFridian-rarcular*   S^iiS- 
Diatotiu,  lilt  of  from  Granville,  O. 

S:it4. 
Dlcrntn  raiia<tetiiii  7:16, 

cuciitlarta  1:30,  7:16. 
Dichrotte  i:Tii, 
IHctyonfina  pctfniw  n.  sp.  ^./o?, 

ilea iari forme  n.  itp.  t:ro8. 
Didclphy*,  comparaiiv;  brain  ctruc- 
rorf  5176. 

corpora  Mfiaia  ot  5:77. 

fore  brain  of  5:40. 

rhnlami.H    ,>f    5:77. 

virsinii-n.  1  lie  cerebrum  and 
olf.-.,iories  nf  6:75. 
Dirnrephalnn   fif    F.rclhi^on   6:29. 

Gnimys  6:,)4. 
Dirrvilla   irifirin   7:44. 

poi-ilh'iiti   1:51. 
DinpKidf   I    rr4. 
ninHrnrraccnr   7  K.t. 
Dioscorra   villosa   7  :fi,l. 
Diospyrof.  virfihiiana  7:58. 
Dips.iceac  7 :46. 
nipsaciiR   -vlv(-;tri=  7:46. 
Dipyre  i  :Ts- 
[lirra  paluMri^   775. 
Discina  cnnvrx.i  ^:I44. 

inook-j;tii;i.  si-,-  iiilida. 

Discoplcura   capillncta   7:41. 
Di-poriim   laniigimiMim   7:85. 
Dislhene   irTl?. 
Dislyla   1:5.1, 


■   ^  *"54. 
/  CathypDa  < 


i  «:6i. 


sp. 


1^53- 


)B~wOod    7:28,   . 
iromiie  I  :T7. 


yiss 


5.1 


Diurella  i : jg. 

insignis  n.   sp.   1:50. 

tigns   I  :4*   w. 

"      irt    Raitulu^    tigris 
6:6a. 
Dixon,    Mrs.   J.    E.     Germination   of 
Phoenix    dactytifera    5  A 
Dociduiim  trabrcula  3:116. 
Dock,  Biller  7:72. 

Curled  7:7a. 

Pale  7:72. 

Swamp   7:72. 
Dockmackie  7:44. 
Dog-fennel  7:5a. 

Dog  River,  Rocks  at  Biooth  of  9:125. 
Dog  Rose  7:3s- 
Etog's-iooth  violet  7:85. 
Dog~wood  ;    ■" 
DoF 

Dragon-root  7:88, 

Drainage  features  of  southern   Ohio, 

some   preglacial   9-II  :2Z. 
Drainage  in  southern  Ohio,  changes 
in  9-n:l8. 
of  Muskingum  and  Licking 
River-,  o^ti>;es  which  pro- 
duced changes  in  8-11:47. 
of  Ohio,  preglacial  8-11:35. 

rock   structure  8-11:61. 
relation    of    the    preglacial 

Muskingum    8-11  :si. 
Drawing     pallcrns     on     wax     sheets 

9-11 :4. 
Drawings,    cutting    out    sectional 

9-11:5. 
Drift,   depth    of,    at    Thurston    and 

BaMl.   O.   8-11:47. 
near   Cynthiana,  O.   9-1:26. 
Droseraceae  7  137. 
Drosera  rotundifolia  7:37. 
Dulichium  spathaceum  7  :go, 
Dunhevidia  sctiger  8-1:5. 
Dutchman's  breeches   7:16. 
Dyer's-weed  7:19. 
Dyke  near  Dog  River  2:142. 

Pacolet  Mills.  S.  C.  4:5. 
Dynamo,    storage     battery     outfit 

8-II 133. 
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Early  Saxifrage  7:36. 
Earth,    determination    of    horizontal 
component    of    magnetic 
force  a:iii 
Eatonia  pepnsylvanica  7  :g6. 
Ebenaceae  7:58. 
Echinocystis  lobata  7:39. 
Echinospermum  lappula  7 :6i. 

virginicum  7:61. 
Echium  vulgare  7 162. 
Eclipta  alba  7:50. 
Editorial  statement  10:3 
Edmondia   (cf.  aspinwallensis)  3:38. 

burlingtonensis  j://. 

depressa  3:76. 

reflexa  2:30,  1:43. 

sulci  fera  n.  sp.  4:30. 
Educational  Briefs  4:134. 
Eel-grass  7:80. 
Eglantine  7:35. 
Eichwaldia  i  iQi. 

reticulata  i  75,  78,  9/. 
Elaeolite  i  iTj. 
Elder  7:43. 
Elecampane  7:49. 
Electrical  couple  for  projection  5:20. 

energy  distribution  in  wires 

^11:15. 

oscillations  9-II  :8,  II  :io. 

wave  system,  effect  of  fixed 
bridge  on  g-IIiii. 

waves  in  long  parallel  wires 
9-11:8. 
Electricity  as  a  laboratory  servant  S- 

II  .27. 
Eleocharis  acicularis  7:90. 

ovata  7:90. 

palustris  7 :90. 
Eleusine  indica  7:90. 
Elm  7 .76. 

Elodes  campanulata  7 123. 
Elymus  canadensis  7 :98. 

striatus.  var.  villosus  7:98. 

virginicus  7 :98. 
Encrinurus  americanus  a:  102. 

bowningi  n.  sp.  3:122. 

deltoides  a:  102. 

elegantulus  a:  102. 

mitchelli  n.  sp.  3:124. 

nereus  a:  102. 

omatus  a:  102. 

punctatus  2:103.  3-PI.  13. 

thresheri  n.  sp.  2:101. 

Endophyllum  sp.  3:131. 

Energy,  distribution  of  in  electrical 

wires  9-II:i5. 
Enstatite  i  :T9. 


Entolium  attenuatum  n.  sp.  2:24. 

aviculatum  a  :2Zf  28. 

shumardianum  3-PI.  12. 
Epencephalon,  of  Erethizon  6:29. 

of  Gcomys  6:35. 
Epidote  I  :Ti6. 
Epigaea  repens  7:56. 
Epilobium  adenocaulum  7:39. 

coloratum  7:39. 

strictum  7:38. 
Epiphegus  virginiana  7:66. 
Epiphysis  of  Erethizon  6 :29. 
Equisetaceae  7:99. 
Equisetum  arvense  7 :99. 

hyemale  7:99. 

limosum  7:99. 
Eragrostis  capillaris  7:97. 

frankii  7:97. 

major  7:96. 

minor  7:96. 

pilosa  7:96. 

purshii  7:97. 

reptans  7:96. 

Erechtites  hieracifolia  7  :S3. 
Erethizon   dor  sat  us.   Fiber   and   Gc- 
omys, Biological  notes  on 
6:15,  23. 
Ericaceae  7:56. 
Erie  shale  9-I  -.7. 

fossils  of  4:110. 
Erigenia  bulbosa  5:10,  7:42. 
Erigeron  annus  7  :49. 

bellidofolius  7:49. 

canadensis  7 :49. 

philadelphicus  7:49. 

strigosus  7:49. 
Eriophorum  cyperinum  7:91. 

lineatum  7:91. 

virfifinicum  7  :9i. 
Erodium  cicutarium  7  '.2$. 
Erratics  9-1 :28. 

Eructavit,  The.    An  old  French  para- 
phrase in  verse  of  Ps.  xlv 
8-1: 1 9. 
Erythronium  albidum  7:85. 

americanum  7:85. 
Escharina    distorta,    see    Rhinopora 

verrucosa  a  :i66. 
Euastrum  elegans  a:ii6. 

rostratum  a:ii6. 
Euchlanis  i  :47. 

ampuliformis  n.  sp.  1:48. 

dilitata  6:60. 

hipposideros  i  :47,  see  E.  di- 
litata. 

triquetra  6:61. 
Euomphalus  latus  3:87. 


liii  of  Laboratories  of  Denison  University. 


rugosus  a  ■.22. 
sp,  ?  3:15-23,  3-Pl.  7. 
spiralis  3:8g. 
subqtiaiidralut  1:147. 


J  .16. 
atropurpilreus  7:36. 
F.iipBIoHuni  flgeratoides  7:46. 
perfolialom  7:^6. 
piirpureiim  7  146. 
sossilifdiuiti  7:46. 
Eupltorbiaceae  7 :75. 

1 
Facility,  Scientific,  Denison  Univer- 
sity 10:28, 
Fagopyrum  escukntum  7 :74. 
l-'iieus  ferruginea  7  79. 
Fpirrield  Co.,  O.,  preglacial  valley  in 

»-n  :33. 
Fair  Haven,  O.     Fauna  of  3:11. 
Falls  of  Paint  Creek  9-I:'6.   18. 
of  Ohio  9-1 :4. 
Lyon's  g-Iig. 
False  Foxglove  7  ;6s. 

Memiaid  7:25. 
Pimpernel   7 :65. 
Spikenard.  7  rSj. 
Feldspars  i  :Ti7, 
PeiiMlella  albidn  4-'^S- 

"       var.      riclifieldensis, 
n    v;ir.,  4:66. 
apena  4  :t>6. 
Fenestclla  liiirlint.iiiensis  4;7i. 
cavrrnosa  n.  sp.  4:69. 


meckana  n.  sp.  4:64. 

rcRalis  4-/0. 

rcmnta  n,  sp.  ^.S?. 

<.nbflcxnosa  n.  sp.  4:68. 

tenav  4:71. 
Fenestcllidae  aiSr. 

Ferns  and  I'haiicrogams  of  Lick.  Co., 
O.,  CataloRiie  of  7:1-102. 
Fcstuca  clatior.  var.  pralensis  7:98. 

nntaos7:9«. 
Fiber,   Geomvs   and   Erethi/on.   Bio- 
logical notes  on  6:15, 
Fiber  zibethiciis  6:15. 
Ficoideae  7:,ig. 
Filices  7tgg. 
Finches   1:11. 
Fire  Pink  7:21, 
Fire-weed  7:,s,i. 
Fisher.  J,  O..  The  Lichens  of  Lick. 

Co..    O..    9-I:ii, 
Fi'itnlipnra   '■p.   inidct.  4:92. 


Euphorbia  comtnutata  7  -.75. 

corollata  7 :7s. 

cyparissias  7 :7s. 

dentata  7 :75. 

maculata  7:75. 

obtusata  7:7s. 

preslii  7:75. 
Evening  Grosbeak  1:5-15. 
Evening  Primrose   7 139. 
Everlasting  7 :49. 

Exchange   list   of   Bulletin   5:4,   6:4, 
10 :4s- 

Five-finger  7:34. 
Flax  7:24. 
Fleabane  7 :49. 
Flemingia  stulta  n.  sp.  4:4$. 
Flint  Ridge.  Bryozoa  of  3:71. 
fossils  from  coal 


1:144. 

Flocculus,  of  Ereihiion  6  ;2g. 

Floefkea  proserpina  7 :25. 

Flora  of  Licking  Co.,  O.     7:1-102. 

addition  to  S-II  :3. 
Floral  monstrosities  S-ll:8. 
Floscularia  i  ;46. 

appendiculata  i  :47. 

complanata   1 :47. 

longiloha  1 :47. 

ornal.-!   1:47,  6:58. 

proboseidea  1  147. 

trifolium  i  147. 
Flowering  Ferns  7:101. 
Flowers,  winter  5:10. 
Fluoriie  i  :T.i. 
Fly  Honeysuckle  7 :44. 
Foerste,   Aug.   F,     Clinton  Group  of 
Ohio  2:89.  149.  3:3. 

Flint  Ridge   Bryoioa  3:71, 

Note    on     Paleozoic    Fossils 
3-'i?. 

Superposed  buds  i  :25. 
Fog-fruit  7  -.67. 
Fortnatis     reticularis     of     Arctomjr* 

5  -56. 
Fort    Hill.  O.     971:31. 
Force,  Determination  of  the  horizon- 
tal     component      of      the 
earth's   magnetic   a: lit. 
Fornix   of   rodents  6:39. 
Fossils  of  Lick.   Co..   O.     3:27. 
Fossils.  Paleozoic,  notes  on  3:117. 

of    Waverly,    Lick.    Co..    O. 

from   Bedford   Shale   4:109. 
tabulated   list   of   from   Ohio 
Waverly  4:123. 
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additions  and  corrections 

5:33. 
Fowke,  Gerard.     Preglacial  drainage 
channels  in  Ross  Co.,  O. 

9-1  :i5 
Foxglove  7:65. 
Foxtail    7 :94. 
Fragaria   vesca   7:34- 

virginiana  7  .33. 

var.  illinoensis 

7:34. 
Fragilaria  lanceolata  3:115- 
Frasera  carolinensis  7:59. 


Fraxinus  americana  i  :^,  7 :58. 

pubescens  7:58. 

quadrangulata  7:58. 

samhucifolia   1 129,   7 :58. 

viridis  i  :29. 
Friceratium   jensenianum  3:115. 

solenoceros  3:115. 

venosum  3:115. 
Fringillidae  i  '.7. 
Fultonham,  O.,  section  at  3:21. 
Fumariaceae  3:21. 
Fusulina  cylindrica  2:15,  ^:S0, 


Galium  aparine  7:45. 

asprellum  7:46. 
circaezans    7 145. 
concinnum   7:46. 
lanceolatum  7:45. 
latifolium  7  :45. 
pilosum   7:45. 
trifidum  7:45. 

var.  latifolium  7:45. 
triflorum  7  146. 

Garlic,   wild   7:84. 
Garnet  i  :T2. 

Gas,   in   Lower   Silurian    i  '.67. 
Gasteropoda,  in  Clinton  Group  of  O. 
1:94. 
of  Flint  Ridge  2:17. 
Gaultheria  procumbens  7:56. 
Gaura  biennis  7 139. 
Gaylussacia  resinosa  7:56. 
Geanticline  Cin.  O.  9-I  '.4. 
Gentianaceae  7 :59. 
Gentian,  Closed  7:59. 
Gcntiana  andrewsii  7:59. 

crinita  7:59. 
Geological  aphorisms  4:98. 

section,     Ashland     Co.,     O. 
4:102. 
Lyons   Falls  4:101. 
Rushville,  O.  4:102 
Sciotoville,      Ohio. 
4:102. 
Geology,  chemical  3:3. 
Geology,     Department     of,     Denison 
University  10:87. 
Licking     Co.,     O.     2:5-144, 

3:13,  4:11,  4:97. 
and    Lithology    of    Michipi* 
coten  Bay  2:119. 
Geomys,    Fiber  and   Erethizon,  Bio- 
logical notes  on  6:15. 
bursarius.     Biological     notes 
on  6:18. 
brain  of  6:31. 


<< 


It 


<< 


food  of  6:22. 
habits  of  6:20. 
relationships  of  6:20. 

Georgia,     notes     on     Cladocera     of 

8-II  .22. 
Geraniaceae  7 124. 
Geranium  maculatum  7:24. 
Gerardia  flava  7:65. 

purpurea  1:31. 

Germander,  American  7:67. 
Germination  of  Phoenix   Dactylifera 

7:8. 
Gervilla    (?)    ohioense    n.    sp.    ^.36, 

Geum  album   7  '.33. 

strictum   7:33. 
vernum  7:33. 
virginianum   7:33. 

Gill-over-the-ground  7 :6g. 

Gilpatrick.  J.  L.    Biography  of  10:^8. 

Ginger,  Wild.  7.74. 

Ginseng,   7:42. 

Glacial  action,  eflFect  of  i  lyi. 

epoch   9-1 :2. 

ice  sheet,  crushing  effect  of 
6:T2. 

Glauconome  whitii  n.  sp.   2:^8. 
Glauconome   whitii  n.  sp.  2:78. 
Gleditschia  triacanthos  1:33,  7:3i- 
Glyceria  acutiflora  7:98. 

canadensis  7:97. 

elongata  7:97. 

fluitans    7 :98. 

nervata  7 197. 

pallida  7:97. 

Glyptopora  megastoma  4:83. 
Gnaphalium  purpurem  7:49. 

uliginosum  7:49. 
Gneiss,  near  Pacolet  Mills,  S.  C.  4:7. 

of  Dog  River  2:128. 
Goat's-beard   7 :32. 

-rue  7:29. 
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BuiUlia  of  Ldboratoriti  of  Damtom  Umkvrsity. 


CoIdcB  Rxwon  7:53. 

SnX  7:14. 
OampfKinmia  »ciumn*iran  3:11$- 
Gonniitki  i:iiA, 

iownuit  i:ii6. 

lyoni  3^,  4-PL  7. 
Gofiiodoa  obioenti*  k.  m.  j-'Sf. 
Coodyen  pnbciccfit  7 :8i. 

repent  7  ;8t- 
CooM<-<rui  7:4s- 
Gophcr,   Bto1of[ictl  note*  on  6:t&. 

food  of  6 :23. 

Gnunjncae   ^  :9.1 
Graminytia  i  ;92. 

uawclti  n.  sp.  1:91. 

faniclica  n.  sp.  4:3$. 

hannibaleniia  3:7s. 

ovsu  n-  sp.  4:35- 

rhoniboidet  3:75. 

•p.  3:76. 

tripleiianus  i-V\.  14. 

«niricott  3:76- 
Granite.   nc»r    Pacolet    Mills,    S.  C 

(iraiivillc,   O      List  of   Algae  from 
4:132. 
fiideoroloitical     observations 
at  6:47- 
(irape,  Frost  7:27. 
Gr.iphidacei   9-I :' " 


t:tzi. 
1:32. 


amoktns  3:57. 

brcTtsptmu  ».SS,  57- 

bufd  3:55. 

calcarata^   -^-''55- 

carringtoneiuis  9 :35,  57. 

giaber  8:55.  PI.  3. 

glolMccps  a  :5s,  PI.  6. 

grueniratdii  8:55,  PI.  6l 

longtceps  a:ss,   PI.  6, 

k>ngispinus  3:55,   PL  6. 

inoiicepa   a  :35. 

obsoletus   3:55. 

pUtyccps  3  :ss,  57. 

poTllodd  3 :53. 

roemeri  3:53.   PI.  6. 

semtnifcms  3:55,  PI.  6. 
Gril,  Berea  4:107. 
Grosbeak.   The  evening  1  :5. 

food  of  1 :6. 

song  of   1 :6. 

osteology  of  I ;?. 

specific  characters  of  i  -.7. 
Ground   Hog.   Central    nervous    sys- 
tem of  5:36. 
Ground   Ivy  7  -.69. 


<ir;.i,lii?  scrino  9-1:14. 

Gro« 

ih,  SYmpodial   i:j4. 

(,r:,i,l.>lc   nil 

G.vni 

>cladu.s  canadensis  j.ji. 

(.raptoliiidac  a:i07. 

Gypsum   i:Ti6. 

Gratiola  virginiana   7:64. 

Gyroceras   sp.  4:47. 

Creek  valerian  7:60. 

Gyru 

fornicatus.   of   opossum   6:84. 

<irii'n -dragon   7:88. 

H 

II,    determination   of   3:iii. 

Exposures    in    R.    R,    cut   at 

1lal>i'n.i<'   <if   (leomy.s   and    Erethizon 

8-n:44. 

6:40. 

Preglacial   valley   al  8-11:44. 

MalifKnria   Inccr.l  7:82. 

Present  drainage  at  8-11:44. 

(irliitiilata  7:82. 

Hanyn    (Hanyite)    1  :T"2. 

pKyooiles  7  :S2. 

Hawkweed,  hairy  7:54. 

trideniaia  7:82. 

Heal-aM  7:70, 

Mabii    of    frtsb   wattr   Hydra 

Hedeoma  pulegioides  7:69. 
Hedgehog  or  Bur  Grass  7:94- 

on  4:131. 
Il:,ckl)crry    7:76. 

Hede 

c   Mustard   7:18. 

Hair  Grass   7:95. 

Heler 

ium   aniumnalc  7:52. 

Ilallierd-leave.l   Tc.ir-thnmb 

7:74. 

Helia 

ithits   annus   7  170. 

llriliirageaf   7:38, 

decapctalus   7  :3l. 

Ihmiamelidene  7:^17. 

divaricaius  7:51. 

llaniaiiu'lis  virginiana  5:10,  7:37. 

doronicoides   7:11. 

ll;unill„n   Group  9-1:5. 

laeliflorus  7:51. 

formation   9-I  ;6. 

parviflorus  7:51. 

Hanover.    O.      Conglomerate 

near 

s.rumoM..  7:5^      ^^^^^_^ 

Urill'accumulat 

on  at 

8-11 :4. 

8-11:4.1. 

irachcliifolius    ?:.=;'- 
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tuberosus  7 :5I. 
Heliopsis  laevis  7:50. 
Hdminthite  i:Ti2. 
Hematile  i  :T8. 
Hemerocallis  fulva  7:84. 
Hemipranites  a.'i2. 

crassus  2:30- 

crenistria  3:37,  4:^4- 
Hemitrypa  ulrich  n.  sp.  i:iSi. 
Hemlock  7:80. 
Hemp  7:76, 
Hepaiica  acuiiloba  7:12. 

triloba   T   i, 
Hct.tdcuni  lanaltim  7:40. 
Hercyniie  i  :T3. 
Herrick,  C.  Judson  10:19. 

Biography  of  10:34. 

(and  C.  L.  Herrick)  Bio- 
logical notes  upon  Fiber, 
Geomys  and  Erethizon 
6:15. 

"~ '       ■    Jourii.    Comp.    Neu- 


rol. 


':54- 


Studies  in  the  Topography 
of   Rodent   Brain   6:26. 

Writing.'i  of  10:34. 
Herrick,  Clarence  L.     Biography  of 
10:16. 

A   Waverly  trilobite  a:69. 

(and  C.  J.  Herrick)  Bio- 
logical notes  upon  Fiber, 
Geotnys  and  Erethizon 
6:15. 

(and  W.  G.  Tight)  Central 
Nervous  System  of  Ro- 
dents 5:35. 

Cerebrum  and  Olfactories  of 
Opossum  6:7S- 

Compend  o  f  Lithological 
Manipulation  I  :t2l. 

Fotmd.'d      Rull.     Sci.     Labr. 


Founded     Den. 

10  :37. 
Founded  Journ 

rol,   10  :S4. 
Geological   H  i 

Co..    O-    i:.^ 

9? 
(et.  al.)   Geolr 

ology     o  f 

Bay  3:119. 
Linmicnle    or 

Cnistaceae 
M  et  a  morphosi .' 

Crustaceae 


Comp.  Neii- 
.   3-I3.   4:11. 


Not. 


Trilobites 


'     Miid-l.ivinj[ 
1:37 
'  of  Phyllopod 

Carboniferous 
1:51. 


Osteology  of  Evening  Gros- 
beak,   Hesperipbona    ves- 
perlina  Bonap,  I :; 
Rotifers  of  America'l  :43- 
Hesperipbona,  anatomy  of  1:15. 

vespertina  i  :5. 

"         specimen  of  5:33. 
Heteranthera  graminea  7  ;87. 
Heuchera  amertcana   7:36. 
Hibiscus  moscheutos  7:34. 

trionum  7:34. 
Hicks,  Prof.  L.  E.    Biography  10:10. 

principal    writings    10  :ro. 
Hickory,   Shell  bark  7:77. 
Hieracium  gronovii   7:54. 

pamculatum  ;  :54. 

scabrum  7:54. 

venosum   7:54- 
Hocking    River    and    its    tributaries 
«-n:53. 

reversed      drainage      i  n 
9-II  :37. 
Hog  weed  7 :50. 
Honey-locust   7:31. 
Hop  7:76. 
Hop  Clover  7  ;39. 
Hop  Horn-beam  7:78. 
Hop-tree  7:25. 
Horehound  7 :7o. 
Horizontal  component  of  ihe  earth's 

iiiagnelic   force  a;ll1. 
Hornblende   1  :Ti5. 
Horse  Gentian  7:44, 
Horseradish  7  18. 
Horsetail   7:99. 
Hor^e  Weed  7:49. 
Hound's  Tongue  7:61. 
Houstonia  caerulea  5:10,  7:45. 

purpurea  var.   ciliolala   7 :4s. 
longi  folia 
7:45- 
Huckleberry  7:56. 
Humulus  lupulus  7:76. 
Hyacinth  7 184. 
Hyalotheca  mucosa  4:152. 
Hydra.     Note  on  peculiar  habit  of 

fresh  water,  4:131. 
Hydrangea   :ir?)rjrtjcen';   7:,l7. 
Hydrastis  canadensis   7:14. 
Hydrocliaridaceae  7:80, 
Hydrophyllaceae  7:61. 
Hydrophyllum   appendicul.il um   7:61. 

canadense  7:61. 

macrophyllum  7:61. 

virginicum   7:61. 
Hypericaceae  7:22. 
Hypericum  ascyron  7:23. 


BulUlitt  of  Laboraiories  of  Deuuon  Unhcrsity. 


canailCTise   7  \3y 
densiCloruiD   7:23. 
macuUtiini  7 :23. 
maTilum  7:33. 
perforatum   7:23. 
proljticuni   7:23. 


Ice  dstti  at  Cincintiaii.  O.  9-1:36. 

sheet,  crushing  efTects  of  fi:i3. 
Idithyocrinits  a-Pl,  8  sp. 
Hex   venicillaia  7:26. 
Ilicineae  7:26, 
IlUenus   1:73. 

ambiguus  n.  ap.  s:io6,  1  :ioi, 
a:94. 

<ia.linaii  i  :t04. 

daytonenais  i  :ioi.  104,  2:^3. 

ingigni.s   I  :ioi,   106. 

madisonianns      i  :ioi,      106, 
2:93. 
Illccebraceae  7:71- 
Ilmenite   i  iTj. 
Ilyocryptu^  acutif rons  i  no. 

agilis   I  -.^g,  40. 

^ctifer   I  :jg. 

aordidtis   J  140. 

spi  niter,     Herrick.     not     the 


Hypersthene   i  :Tia 
HypophjHs  of  Enthizon  6:a8. 
Hypoxia  crccla  7:83- 
Hysirieniae.   Nonh   American  rep»e- 
MTiuiiie  6:36. 


comparison  with  8-1  :i7. 
ilysanthes  riparia  7:65. 
Impaliens  fulva  7:25. 

pallida.  7  -.3%. 
Indian  Cucuniber-root  7:86. 

Currant  7:44. 

Hemp  7:58. 

Pipe  7;57. 

Plantain   7:33. 

Rice  7:9+ 

Tobacco  7:55. 

Turnip  7  r88. 
Injection  apparatus  s:ii. 
Instrtiction,    The    personal    elements 

in  4:147. 
Inula  heknium  7 :49. 
Ipomea  pandnrata  7 :62. 

purpurea  7  :62. 
Iridaceae  7  i&i. 
Iris  lascustris   7:83. 

versicolor  7  :83. 


Jamestown   weed  7:63, 

Jasper  conglomerate  9-1 :28. 

jeffersonia  diphylla  7:15. 

Jerusalem   Artichoke  7:51. 

Jersey   Pint-   7:80. 

Johnson.   Prof,  W.   H.  10:5,  39. 

Joints  in  sandstone  9-1:21. 

Jone.'i.  H.  L  Additions  in  Flora  of 
Lick.  Co..  O.  8-IIt3. 
Catalogue  of  the  Phanero- 
gams and  Ferns  of  Lick. 
Co.,  O.  7:1. 
(ei  al.)  Geology  and  Lithol- 
ogy  of  Michipicoten  Bay 


Wir 


:ii9. 
-  Flov 


Jottrnal  of  Comp.  Neurol.  10:17,  41. 


contents  of   10:55. 
Junglandaceae   1:25,   27.  7:77. 
Junglans  cinera   1:33.  T-77- 

nigra.  1:33.  7:77, 

regia  i  130. 
Juniperus   communis   7:80.    8-II  :s. 
■  liana   7:80,   8-II 15. 


bufonius  7  187. 

canadensis    var.    longicaada- 

tus  8-11:5. 
effusus  7:87. 
filiformis  7:87. 
nodosHS     var.     megacephalu; 


tenui's   7:87. 
June  Grass   7:97. 


9-11:19. 
Kentucky   Blue  Grass   7:97. 
Keokuk  Group  4:99. 
Ki'tilc  holes  9-I:i5- 


Keweenaw  rocks  on  Michipicoten  Is- 
land 3:135. 

Key  to  Brachiopoda  of  Licking  Co., 
O.  4:11. 

Kmderhook,  Middle  Waverly  of 
4:100. 

Kinnikinnik  7:43. 

Kngia  amplexicaulis  7:54. 
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Labiatae  7:67. 

Laboratory  manuipulation,  Compend 

of  z:i2i. 
Labradorite  i  :Ti8. 
Lactuca  1 127. 

acuminata  7:55. 

canadensis  1 131,  7 154. 

hirsuta  7:55. 

integrifolia  7:54. 

leucophaea  7:55. 

scariola  7:54. 
Lady's  Slipper  7:82. 

Thumb  7:73. 
Lamb's  Quarters  7 :72. 
Lamellibranchiata  2:104. 

of  Flint  Ridge,  O.  2:23. 

in  Clinton  Group  of  O.  1:91. 
Lamium  album  7 :70. 

maculatum  7 170. 
Lancaster,  O.,  drainage  near  9-11:33. 
Lantern  slides,  Thin  objects  as  S-I: 

50. 

Transfer  process  for  ^I  :50. 

Without  a  negative  8-1 :49. 
Laportea  canadensis  7:77. 
Larix  americana  7 :8o. 
Larkspur   7:13. 

Larval  History  of  Cypris  8-1: 11. 
Lathyrus  palustris  7 130. 

"  var.      myrtifolius 

8-II  :4. 
Lauraceae  7:74- 

Leaf  buds,  Superposition  of  i  :29. 
Leather  flower  7:11. 
Lecideacei   9-I:i3. 
Lecidea  albocaerulescens  9-1:14. 

platycarpa  9-1:14. 
Leconora  cenisia  9-I  :ii,  13. 

subfusca  9-I  :i3. 

varia  9-1:13. 
Leda  attenuata  a  :4Q. 

saccata,  see  Nuculana  saccata 

similis,  see  Nuculana  similis 

3:79. 
spatulata,  see  Nuculana  spat- 

ulata  J. 79. 

Leek,  Wild  7:84. 
Leersia  oryzoides  7:94. 

virginica  7 :94. 
Leguminosae  i  :29,  34,  7 :28. 
Leioclema  gracillimum  4:92. 

minutum,  see  L.  gracillimum 

4  -92 
punctatum  4:91. 

Lciopteria  halli  n.  sp.  3:61. 

nasutus  n.  sp.  4:2^. 

(?)   newbcrryi  n.  sp.  4:114. 


ortoni  n.  sp.  3:60,  4-PI.  5. 
sp.  3 :62. 
sp.  (?)  3:62. 
Leiorhyncnus   (?)   richlandensis 

4-Pl  :3. 
Lemnaceae  7:89. 
Lemna  minor  7:89. 

trisulca  7 :89. 
Lentibulariaceae  7  :66. 
Leonurus  cardiaca  7:70. 
Lepidium  intermedium  7:19. 

virginicum,  5:10,  7:19. 
Lepidodendra  (as  drift)  9-1:6. 
Leptodesma  scutella  n.  sp.  3:59. 

see  Avicula  scutella  4:30. 
Leptaena  i  :79. 

patenta,     see     Strophomena 
patenta 

prolongata   n.   sp.   1:78,  ^9. 

transversalis  i  :78,  79. 

sericea  i  :79. 
Lespedeza  polystachya  7 :30,  8-II  '.4, 

procumbens  7:30. 

stuvei  var.  intermedia  7 :30. 
Lettuce,  Wild  7:54. 
Leucite  i  :T3-4. 
Leverett,  Frank.    Changes  in  Drainage 

in  Southern  O.  9-II:i8. 
Lever-wood  7:78. 

Leydigia  quadrangularis  i  :37,  8-1 :5. 
Lichas  1:112. 

breviceps  1:101,  //^,  2:98,  3: 
120,  PI.  13,  8:98. 

halli  n.  sp.  3:118. 

trentonensis  3:118. 
Lichenalia  a:  168. 

concentrica  2:168. 
Lichens  of  Licking  Co.,  O.  9-I:ii. 
Licking  Co.,  O.    Additions  to  Flora 
of  8-II  :3. 

eulogy  of  a:5,  2:144,  3:13, 

4:11,  97. 
List  of  fossils  from  3:27. 
Map  of  7:104. 
Phanerogams   and   Ferns   of 

7:1. 
Plant  distribution  of  7:102. 
Rainfall  of  7:6. 
Subcarboniferous  of  3:13. 
Temperature  of  7:6. 
Topography      and      present 

drainage  of  8-11:36. 
Waverly  of  3:13. 
Weeds  of  7  '.7. 

Licking  Narrows  8-11:39,  48. 
Licking  River,  Causes  of  changes  in 
drainage  of  8-11:47. 
Gorge  of  8-II  :4i. 
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I-tMcm  rlunncl  of  «-n;3a 

I.iel»iwm«  t;T7 

Lmle  Sdoio.  ernaion  in  g-Qtaa 

LUiaceaeyJU- 

LobdUcae  7:55- 

Lilium  bulbircrinn  lU 

inttala  7  3, 

.uperhuiti  7:86 

;rphilittC2  7:53. 

Uly.  Ytilow  7:86. 

cro«    Eertilnattoa 

Luna  mifrra  j:J9. 

.)f  3:111. 

Limatulina    (?)     ohiocmis    n.    sp. 

Lixniu  71^ 

Logan  Gitiap  in  Ohio  4:103. 

3-Pl   3. 

LimeitonE.  aimon  1:76. 

Lolium  pcreimc  7:98. 

Mulyait  of  1:3. 

Lonicera  dliata  7:98. 

CbesHr  9-1: 10. 

glauca   7.44. 

Dayton  quarria  i  ^68,  73- 

acinperoirens  7  :44. 
SLllivantii  S-n.4- 
lartanca  i  .J4. 

gravel  9-I:.)t. 
Siagara  t  :68, 

Litnnadiadae  1:17, 

L»ifT11ietC3    /."JD. 

Lophophyllum  prnfunda  3:136. 

9p.    4-Pl.     II. 

of  i:rz. 

Lopseed  7  67 

Linaceae  734. 

Loranihaccae  1:33. 

Ltnaria  vulgaris  7  ;ti4. 

Lotze'5  Ontoliigy.  Review  of  4^137. 

Linaialina  oliioirnsi*  n.  up.  ^.-55, 

Ltiuscwort  7-66. 

I.mdeni  benioin  i:j3,  7:74. 

Lower  Siluiinn   1:66. 

LinguU  atra  n.  ^p.  4:iA. 

gas  in  1:67. 

Cuyahoga  ^Pl,   10. 

"""""Xlphi^la  f?l4-PL9. 

B>etki  n.  ^.  *.-rf. 

sp.  i:t47,  4-PL  7. 

melie  «i«,  *-?!.  9-nk 

yanddhma  i:«. 

Ltidlow   Falls,  Ginton  "rxposures  of 

-icniica  .':r44 

Ludwigia  alternifralia  7:38. 

see     L.      waverliensis 

palustri^^  7:j8- 

11,  sp. 

polycarpa  7:38. 

Hghti  n.  sp.  .',«, 

Luzula  campestris  7:88. 

umhonaia  3:44.  r+/. 

venialis  7:87. 

waverlieiisis  n.  sp.  J.rf. 

Lychnis  githaRO  7:21. 

T.inum  sulcatum  7:24. 

Lycopodiaceae  7:101. 

usiiatis-simum  7:24. 

7:101. 

viruiniaimm  7:24. 

lucidulum  7:101. 

Liparia  liliifoHa  T.?>\ 

obscurum  7:101. 

Lippia  laiicenlata   I  :.32.  7  :67. 

Lycopu!  rubeilua  7:68, 

Liquorice.  VVil<l,  7:45. 

sinuatus  1:3!.  7-68 

Lirioiien'lron  tulipifera   1:30.  7:14. 

Litholoiiical   lathe  1:126. 

Lynceus  6:67 

Lyon  Falls.  Geological  sect 

on  4:101. 

microscope  1:127. 

Lyriopecten  nodocostatus  n 

sp   4:32. 

Lysimachia  ciliata  1:31. 

in  S,  C  4-5. 

nummularia  1:33.  7 

"57 

LithoIoRv  and  Geology  of  Michipico- 

quartrifolia  7:57. 
thyrsiflora  ft-II  :4. 

ten  BaySTllQ, 

laborainiT     manipulation     in 

Lythraceae  7:38- 

i:tji. 

Lythnim  alatum  i  :32.  7 :38 

8-II :4. 

General  Index  —  Vols.  I-X,  Inclusive. 
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McFarlane,  Citation  on  relations  be- 
tween schists  and  granite 
a:i2i. 

4:149. 
Mackenzie  River  9-1:0. 

McKibben,  G.  F.    Chamisso  as  Nat- 
uralist   and    Philologist 
The  Eructavit  a-Iiig. 
Madura  aurantiaca  7 176. 
McNeil,  H.  C,  Biography  of  10:15, 

Macrocheilus  fusiformis  2:147^  4-Pl- 

II. 

medialis  a:2i. 

paludinaefonnis   4-PI.    11. 

planus  a:2i. 

ponderosus  4- PI.   ii. 

sp.  ( ?)  2:21. 

subcorpulentus  a  :2r. 
Macrodactylea  i  :49. 
Macrodon  2:31. 

carbonaria  2:s2. 

hamiltonae  4-PI.  9. 

newarkensis  n.  sp.  4:36. 

obsoletus  2:S' 

reservatus  4-PI.  6. 

sp.  4:$^. 

Mriato-costatus  n.  sp.  4:^7, 

tenuistriata  a:3i,  4PI.  10. 

triangularis  n.  sp.  3:74. 

(.O        "         see    Schizodus 
triangularis  4:116. 

Macrothrix  laticornis  8-II  :24. 
Mad-dog  Skullcap  7 :69. 
Magnesite  i  :T7. 
Magnesium,  Crystal  system  of  1:130. 

detection  of  in  rocks  i  :i3i. 

fluo-silicate  of  1:130. 
Magnetic    Force,    Determination    of 
horizontal    component    of 
earth's  a:iir. 
Magnetite  i  :Ti. 
Magnetometer  2:111. 
Magnoliaceae  7:14. 
Magnolia  acuminata  7:14. 
Maianthemum  canadense  7 :85. 
Mallow  7:23,  24. 
Malvaceae  7:23. 
Malva  rotundifolia  5:10,  7:23. 

sylvestris  7:23. 
Map  of  Licking  Co.,  O.  7:104. 
Maple  7 .27. 

Marl,  Beavertown  i  .77. 
Marsh,  Fletcher  O.     10:7,  15. 
Marsh  Bellflower  7:56. 

Mallow  7:23,  WI:3. 

Marigold  7:13. 


Speedwell  7:65. 
Marrubium  vulgare  7 :7o. 
Martinia  lineata  2:46. 

piano-con vexa  2:46, 

prematura  4-Pl-  3- 
Mastigocerca  raltus  0:59. 
May  Apple  7:15. 

flower  7:56. 

-weed  7:52. 
Meadow  Rue  7:12. 

Sweet  7:32. 
Medeola  virginiana  7 :86. 
Medicago  lupulina  7 :29. 
Medicommissure  in  Geomys  and  £re- 

thizon  6:40. 
Medulla  of  Arctomys,   Structure  of 

Mejonite  i  :T5. 
Melanite  i  :T3. 
Melicerta  ringens  i  :44. 
Melilite  i  :T3. 
Melilot  7:29. 
Melilotus  alba  i  :34,  7 :29. 

officinalis  7:29. 
Melissa  officinalis  7 :68.' 
Menispermaceae  7:14. 
Menispermum  canadense  /:jo,  7:14. 
Mentha  canadensis  7 :68. 

piperita  7:68. 

sativa  7:68. 

viridis  7:68. 

Menyanthes  trifoliata  7:60. 
Merril,  Nathan  F.  10:15. 
Meristella  i  :88. 

cylindrica  i  :88. 

umbonata  i  :76,  78,  55  (sp.) 
Meroxene  i  :Ti2. 
Mertensia  virginica  7:61. 
Mesencephalon  of  Arctomys  5:67. 

Erethizon  6:29. 

Geomys  6:34,  35. 
Meteorological  observations  at  Gran- 
ville, O.  6:47. 
Method,  Micro-chemical,  in  Lithology 

I  :i28. 
Metopidia  bractea  6:62. 

dentata  n.  sp.  6:63. 

elliptica   n.   sp.   6:62. 
Mexican  Poppy  7:16. 
Miama  drainage  channels  ft-II  :55. 

Mist  7:61. 
Mica     diorite,     Michipicoten     Island 
2:138. 

schist  of  Dog  River  a  :i38. 
Michipicoten  Bay,  Geology  and  Lith- 
ology of  2:1x9. 

Rocks  of  a:  125. 
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Mkhipicoien  Uland,  section  (hrongfa 

Sl-PI.    11 

XoraiRcs  -^I.^J*. 

■lutlinc  map  of  3-PI.  11. 

MormnB-giofx  7:6a. 

MicrutcrJM  inincaia  3:ii& 

Morus  alba   7:76. 

Micro-ebemicjl   mMhods   1:138. 

rubra  7r;«. 

Microclinc  i:Ti7- 

Moss    Pink   Tfa- 

Microdi»etis  pimaaw  J.ttt, 
Microdon  l»IUi(riiittu  ^-fi.  9. 

Motherwort   7:70. 

Moth   Mullein  7:6 J 

Motor  ancki  ot  trtgamnas  s£a. 

mcrvatui  s-'S- 

MicrnpncmatitF   i  :Ta. 

Mouse-ear  Ch»ckwe«l  7:2*. 

Mount   Logan  9-1:^3- 

Microscope.  tr«  of  Paiarmov  1=31. 

Milfoil  T.S2. 

ntar  3:1 13- 

MUium  cflFumm  7:95. 

Mountain  Laure!  7:37. 

Milkwtwl  7:59. 

Mounting,   rock   sccritms   r:x25. 

MimiiiiM  :iUlnl  7:64. 

nnitcM  ir.ii.   7:64. 

nicxicjna  7:95- 

^obolifera   7:95. 

rock-lormJng  i:i37.  <:57 

iyli-arica  7^95. 

Mint.  Wild  7:68. 

Muiberr^-.   Red,  7:76. 

UiKTasicrias   tnincaia  4:133. 

Wliite.   7:76' 

Mt>Ilan  7  -^S- 

Foxglove  7^5. 

MiirlU  .liphylla  7:36. 

Mitre-wort   7::i6, 

Miirchisoniii  quadridncta  j:^- 

M'idrlinK,  Qirdbaard  g-U:?. 

sp.  4-Pl.  7- 

.M.rtiinrr.«9-n:7- 

.Muscovtte   r:T.j. 

in     wax     frnm     imcroacopK 

Muskin^funi     nivBr.     L.v3scs     wliiui 

MCtioiM   »-II:3. 

produced    changes    in 

Modioli  Mvcrliciuis  B.  sp.  3:61- 

drainage  of  »-II  :4r. 

Course    of   the   pfeglad^ 

8-If:47 

Mo,n:i    ,>:,r:,-|..x:,    6  h(, 

[>.-,-rioi:,n    .>f    8-11:45- 

Miilhi^ta  iif   Flint    Ridge.   0.  3:17, 

Freglaciai   drainage,   rela- 

MtilUiK" verticillaia  7:39. 

tion    of   to    other    sys- 

Monarila fistiilosa  7:69. 

tems   8-11:31. 

Moneywort    7-5? 

Preglacial        drainage 

Monocerca    1:51, 

8-II :59. 

rattus    1:51. 

vallev  8-11:46- 

S4-1-  Mastigocerca  rat- 

Muskral.  Biological  notes  on  6:15. 

tm  6:59. 

food  of  6:16. 

Mnnnspiltis   dispar   1:38. 

huts   of  6:17. 

Mustard.    Black.   7:19. 

Monosiyla   1:5.1. 

Myalhia   fleniin>iii   3:37. 

closierncerca  1:53. 

meliniformi^   3:37. 

L-,.rmita   i  :.S,5.      ^ 

michiganensi^   1:63. 

lunaris   1:53.  6:61. 

perattenuata   3:37- 

macrognatha   i  ;53. 

(ef.  recurvirostris)  2:37. 

oopthalma   1 :53. 

sp.    (?)   -■.■i7.   1:46. 

niiaiiridenlala     I  -.53.     PI.     4, 

stiblatnellosa  3:37, 

6:6z. 

truncata   n.  sp.  6:6^. 

(?)   swallovi  ^:37. 

Moiiotropa   icniflora   7:57. 

Myosotis   vtrna   7:62. 

Monotrypella   3:171. 

confluens  n,  sp.  3:i7i. 

Mytilarca  fibristnatus  4:31- 

Monstrosities.   Floral  8-11:8. 

occidentalis  4:3^.               _ 

Monticuiiporidx  9:85,  170. 

General  Index- — Vols.  I-X,  Inclusive. 


25 


N 


Naidaceae    7 :90. 

Narrows,  Licking,   Cause  of  ^11 148. 

Nasturtium  armoracia  7:18. 

lacustre  7:18. 

obtusum   7:18. 

officinale  7:18. 

palustre   7:18. 
Naticopsis  nana  4-PI.  11. 

nodosa  4- PI.   11. 

n.  sp.  3:8^. 
Natrolite  i  iTig. 
Nauplius-form   1:17. 
N  a  u  t  i  1  us    bisulcatus    n.    sp.   3:20, 
4-Pl.  II. 

decoratus  2  :i7. 

forbesianus  2:146. 

sp.  3:t7,  3-PI.  2  (?) 
Navicula  borealis  3:115. 

biceps  3:115. 

brevis  3:115. 

cuspidata  3:115. 

consimilis  3:115. 

cryptocephala  3:115. 

Cynthia  3:115. 

entomon  3:115. 

latissima  3:115. 

longa  3:115. 

polystricta   3:115. 

"  var.    circumstricta 

3:115. 

sentelloides  3:1x5. 
Negundo  aceroides  7:28. 
New  Jersey  Tea  7:26. 
Nelumbo  lutea  7:15. 
Nepeta  cataria  7:69. 

glechoma   7:69. 
Nepheline  i  :T7. 
Nesaea  verticillata  i  :3i. 
Nettle  7:77. 
Nerves,  Cranial,  of  Erethizon  6:30. 

of    Geomys    and    Erethizon 
6:42. 

origin   of   in   rabbit  and   rat 

5:42. 
Nervous  system,  The  central,  of  Ro- 
dents 5 :35. 


Newark,  Quarries  of  6:13. 

New    Lexington,    O.,    drainage   near 

9-n  :35. 
Newton,    O.     Geological    exposures 

near  2:15,  16. 
Niagara  formation  9-1:4. 

Group  1 :67,  68,  69. 
Nicandra  physaloides  7:63. 
Night-shade  7:39. 
Nigrine  i  :T4. 
Nine  bark  7:32. 
Nitzschia  coaretala  3:115. 
Nodes,   Location  on   parallel  electric 

wires  9-II  :i7. 

Nondo  7:40. 
Nonesuch    7 129. 

North    Fork   of   Licking   River,    de- 
scription of  ^11 :36. 

Nosean  i  :T2. 

Nostoc  rupestre  4:132. 

Notommata  i  :47, 

Nuclei,     Motor,    of    the    trigeminus 

5:62. 
Nucleus  of  the  pons  5:63. 
Nucula   1 :93. 

houghtoni    4:44y   see    Cteno- 
donta  houghtoni  3:78. 

iowensis,     see     Ctenodonta 
iowensis  3:78. 

minima  n.  sp.  1:93. 

sp.    (?)   3-Pl.  4. 

Stella,  see   Ctenodonta  Stella 
3  78. 
Nuculana  bellistriata  2:40. 

nuculaeformis  4:45. 

saccata  3:80. 

similis  n.  sp.  3:79. 

spatulata  n.  sp.  3:79. 

sp.  3-Pl.  7,  4-45' 
Nuphar  advena  7:15. 
Nymphaceae  7:15. 
Nymphaea  odorata  7:15. 

reniformis  7:15. 
Nyssa  sylvatica  7 :43. 


Oak,   Red  7:78. 

Scarlet  7:78. 

Whit«   7:78. 
Obolaria  virginica   7:60. 
Obex  of  Erethizon  6:30. 
Oedogonium  fra^le  4:132. 
Oenothera   biennis  7:39. 

fruticosa  1:31,  7:39. 
Ohio  1 :50. 


Berea  grit  of  4:107. 
"      shale  of  4:107. 
Bryozoa     of     the     Waverly 

group  in  4:63. 
Clinton  Group  of  a  :89,  z  149, 

3 'J. 
Cu3rahoga  shale  4:103. 
drainage,  relation  of  to  rock 

structure  S-II:6i. 


V          »            Butljrtm  i>r  l^onuorits  of  DtfiUon  Cnieeruty.                      1 

H                             mU   at  9-1.4. 

H                         Pmmlt  of  WiTtrly  nf  4^123. 

^B                                                              «d£- 

vw.    lyox    1:7*  j«. 

an; 

■ 

-        van    lynx     t   tfaqto- 

^H                       Lorn  Unmp  4^103. 

ear    Ipitx    f    rcm- 

dn  r  in. 

^m                           Pntrucial  dniiu«c.  fntnu 

•tenancnMS  l  74. 

■^                                 of9.II:z3. 

a.  ^  x*r. 

H           Obit)  RiVtr  ilur«e  S-iI:s7- 

d««niiiil»  rijA,  rft  M4. 

■                          Tennrr  S.|I:6i. 

var     parw,    »:;«, 

■                          Trii.Di>ric*  -4  1-11:57. 

«3. 

V                             VilltT:    fotunhi    r>f  >4I:n; 

iuata  1:70.  7ft. 

"       «.  -p.  f  ^5. 

>M,'_itt 

««l*Ua  rjii,  Tfl.  to 

Wasert?  <h«fc  f.f  ♦jtoy. 

1vbnd&  irrt.   Tft  «J 

OM    Witch    (iriiM   7;9j, 

.ncnipa  t  M.        ^                    1 

Olraersc  7:58. 

m>»  rrTft  S6.                                    H 

■               OKjiclorw*     juci     rrrebrtm    erf     tte 

raniuconi.     tar      nle&dba. 

H            Olfactory  lot>F<  -f  Ercihuon  6:37-. 

OrthoeefM  r  irr.  ari7 

V                          'if    (i»nir*    and    ErMttnoo 

™                                fl-.3<>. 

da»eri  a^rr 

OliRodsse  i:T.». 

mttmcipctuip  4^4^- 

OKwry  body  ,>f  ArctttnjFg  5:561 
OH*«w  r  :TV),                   '    »  a- 

inditua»e  j-ft.  9. 

_             OB»h.ci«  iiTu. 

riMtienaiB  x.it.  #-PL  7- 

OnteelM*  t:Ti^ 

Onbamttsti.  a-PL  14. 

Ophndiiim  paradox  11m 
Opossum.    ,-err()r»m    ai 

nf   6:7s. 

Opiic    tracts    In    fleiim 

lhi;:oit   6:40. 

of   rnd,'ni    hrair 

Oracardia  Gfniis  n.  4:^ 


id  olfactories 

/s    and    Ere- 


Orhic 


plei 


,    tg. 


Orchard  Gra*';   7  97. 
Orchidaci-ac    7  jSi. 
Orchid.    Showy   7.S2, 

Ragged   Fringed   7:82, 
Orchis   roiundifolia    7:32. 

sptciahilii    7:82, 
Orioles   i  :ij, 

Ornithogaliim   umbel  latum   7:84. 
Orohanchaccae  7 :66. 
Orthi^    1:80. 


Osbun.    Prr>(,    Isaac   Jusiiii.    Bjogra- 

Oscjilaria  sp.  4:i.)2. 

tenuis  4:tj2. 
Osmorrhiza  hrevistylis  7:42; 

longisrylis  '8-[1 :4_ 
Osmunda   clavtonia   7:iot 

cinna'momea  7:101.  9-11:6. 

regahs  7:io( 
Osteology    of    Hespenphona    vesper- 

Ostracoda.   Cladoocra.   Copepoda  and 


.American      with 
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Pachydictya  bifurcata  2:16$- 

"        var.    instabilis, 
var.  n.  2:164, 
emaciata  n.  sp.  2:162. 
obesa  n.  sp.  2:163* 
turgida  n.  sp.  2:164, 

Paint  Creeki  falls  of  1:16,  18. 

preglacial  tributary  to  ^1:3$ 
lake  9-1:23. 
valley  9-1 127, 

Palaeoneilo  attenuata  3:82. 

bedfordensis  4-PI.  9. 
concentrica,  see  P.   elliptica. 
consimilis  n.  sp.  4:43. 
curt  a  n.  sp.  4:44. 
elliptica  n.  sp.  3:80,  PI.  9 

var.   allorismiformtis 
3:81. 

var.  elegantula  3:81. 

var.   plicatella   3 :8i. 
ignota  n.  sp.  4:44- 
marshallensis  4-PI.  4. 
plicatella  3-PI.  4. 
sulcatina  4:44. 

Paleontology  of  Clinton  Group  1:76. 
Paleozoic  fossils,  notes  on  3:117. 
Panicum  agrostoides  7:94. 

capillare  7:93. 

clandestinum   7:94. 

Crus-galli  7:94. 

dichotonum  7:94. 

latifolium  7:94. 

proliferum  7:93,  8-11:$. 

sanguinale  7:93. 

Pannaria  nigra  9-I:ii,  I:i3. 
Papaveraceae  7:16. 
Papaver  somniferum  7:16. 
Pappoose   Root  7:15. 
Parietaria  pennsylvanica  7:77. 
Parmeliacei  9-I:i2. 
Parmelia  borrei,  var,  reducta  9-I:i2. 
cetata  9-I:i2. 

Parnassia  caroliniana  7:37. 
Partridge-berry  7:45. 

Pea  7:31. 
Passiflora  lutea  i  :34. 
Pastinaca  sativa  7:40. 
Pawpaw  7:14. 

Payne,   C.   L.     Cross   fertilization  of 
Lobelia   syphilitica  3:iii« 

List    of   Algae    from    Gran- 
ville, O.  4:132. 
Pecten   interstitialis  2:29. 
Pediastrum  angulosum  a:ii5.> 

boryanum  2:115. 

ehrenbergii  2:115. 

simplex  2:115. 


Pedicularis  canadensis  7:66. 

lanceolata  7:66. 
Peltandra  undulata  7:88. 
Peltigera     comia,     var.     spongiosa 
9-I:ii. 

horizontalis  q-I:i3. 

rufescens  9-1:13. 
Pcnnite  i:Ti2. 
Pennyroyal  7:69. 
Penthorum  sedoides  i  :32,  7 137, 
Penstemon   laevigatus  7:64. 
Pepper,  Wild  Water  7:73. 
Peppermint  7:68. 
Periwinkle  7:58. 
Pemopecten  limiformis  2:24. 

n.  sp.  2:15. 

shumardianus  2:23,  3:37. 
Pero,  of  opossum  6:77. 
Perofskite  i  :T3. 
Persimmon  7:58. 
Pes  of  opossum  6:78. 
Phacelia  purshii  7:61. 
Phacops  pulchellus  n.  sp.  2:gg. 

serratus  n.  sp.  3:126, 
Phaenopora  expansa,  see  Ptilodictya 

expansa  and  Phaenopora  pla- 
typhylla. 

fimbriata  2:161, 

magna  2:139. 

multifida  2:160, 

platyphylla  2:157, 

Phaethonides  immaturus  n.  sp.  4:39* 

lodiensis  4:59. 

occidentalis  n.  sp.  4:57' 

spinosus  n.  sp.  4:58, 
Phalaris  arundinaceae  7:95. 
Phallus  daemonum  8-11:7. 
Phanerogams  and  Ferns  of  Lick.  Co., 

O.  7:1. 
Phegopteris   hexagonoptera   7:100. 
Phillipsia  2:52. 

aequalis  2:56. 

articulosa  2 :54,   56. 

auriculatus  4:54. 

carinata  2 :54,  56. 

cliffordi  2:54,  56. 

cliftonensis  a  :55,  61. 

colei  2:54,  57. 

consors  n.  sp.  4:53, 

derbiensis  2:54. 

doris  2  :54,  62. 

eichwaldi  2  :54,  57. 

"  var.      mucronata 

^'54- 
elliptica  2  170. 
gemmulifera  2:53. 
howi  2  -.63. 
insignis  2:54,  63. 
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latispinosa   3:55. 

PhysoMegia  vLrginiana  7:70. 

lalicaudata  3:^  56. 

Pliytnlaccacea«  7:72.                          ^^H 

led  3 154,  56.  PI.   5- 

Phytolacca  decandra   7:73.               ^^H 

lodiensis  3:57. 

Picottle   l:T3.                                         ^^H 

major  3:55,  60. 

Pigeon  Grass  7:94.                               ^H 

meramcccnsis  a  -.5$.  59.  J-v«. 

Pignut  7  78-                                            ^H 

■fS4. 

Pig-wwd  7:72,                                       ^H 
Pil«a  pumila  7:77-                            ^^H 

minor   3:54,   57. 

missouriensis   2:55,   59- 

Pimpernel  7:65-                                  ^^1 

Pimpinella   integerrima   7:41.          ^^| 

praecursor  n.  sp.  3:29.  4:54- 

Pine  7:80. 

quadrilimba  3:57. 

Pinite  i  :T3-, 

rockfordentis   3:54.    62. 

Pink,   Deptford   T.20. 

saKamoneniis   a: 54.   61.   64. 

seabra  3:54,  PI.  3- 

intermedia    n.    sp.   4:74.    PI. 

scilula  a:S4,   6a. 

serraticaudata  n,  sp.  4:5i- 
shiimardi    3:54.    58.   69,    set 

minor  n.  sp.  4:??. 

simulatrix  n.  sp.  4.7J- 

3:29,   see    P.    auriculatiM 

tcmiiramosa  4:79. 

4:54- 

vinei  4:77- 

sievcnsoni  3:55, 

whitii  n.  sn.  3-Pl.  7. 

swallovi  a  :S4,  58,  68,  70. 

youngi  J.7S.   (PI.  14  not  PI. 

tennesecnsis  3:55. 

4). 

Irinucleaia  3 154,  PI.  3,  n.  sp. 

Pin  Oak  7  -79. 

3:64. 

Finns  inops  7:80. 

iruncaiiib  *.-5j. 

rigida  7;8o. 

vindobonersis  3:63. 

Pipilo  erylhropthalmus   1:13. 

diagnojis  of  Renus  4:51. 
Phibdina  megaloirocha  6:58. 

Pipsissewa   7:57. 

Pitch  pine  7 :8o. 

Placoclium    ftrrugineiim   9~I  :i3- 

neRalntrocha.     see     megalo- 

-clia. 

roseola   6:58. 
Plileum  praiense   7:95. 
Phlogopitc  I  iTra, 
Phlox  divarii-;ita  7:60. 

maeiilata  7:60, 

panioiilata  7:60. 

replans   7  :6o. 

Phoeniji   daclvliftra,   Germination  of 

S:S. 
Pholadclla  newlierryi  3:85. 
Phryma  leptustachya   l:jl,   7:67. 
Phyllopodn.   Metamorphosis  of  1:16. 
Phylloporina  angnlata  1:151, 
Physcia   aqiiila,   var.   detonsa  9-1:12. 

hispida  9-I;i3. 

hypolenca  9-I  :i2. 

Icncomela  9-I:i2, 


a  9-1 :l 


siellaris  9-I 

tribacia   9-I  :i2. 
Physical     Laboratory,     Notes     from 

5:16. 
Physics,      Department     of.      Denison 


sity 


i.:R4. 


Physalis  piibescens  7  :63. 
virginiana  7:63. 
Physocarpus  opulifolius  7:32. 


color   9-I  :I3. 
Placunopsi^   carbonaria   2:145. 

recticardinalis   ^-JJ. 
Plagioclase  i;Ti7, 
Plantaginaceae   7:71. 
Plantago   lanceolata   7:7'. 

major   7:71- 

patagonica.    var.    a  r  i  s  t  a  t  a 
7:71. 

virginica   7:71. 
Plantain  7:71. 

English   7:71. 

Great   Indian   7:53. 
Planiain-leaved   Everlasting  7:49. 
Plant    distribution.    Licking    Co.,    O. 

7 :  102. 
Platanaceae  7  177. 
Platanus  occidentalis  7  ;77. 
Platyceras  hivolve  3:92. 

haiiotoides  J.p/. 

hertieri  3:91. 

lodiensc  J.'.f6. 

paralium  3:192. 

sp.  3:92  4-PI     10, 

vomerum  4-PI.  7. 
Platyostoma  conrad  i  ^97. 

niagarense   I  173.  79. 
Pleochroism   i'i34. 
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Pleonast  i:T3. 

Pleurisy-root  7:58. 

Pleurodictyum    problematicum    J.'^o, 

3:132. 
Pleurophorus  2:35. 

immaturus  n.  sp.   ?  2:145. 

subcostatus  2:35. 

tropidophorus  2:35. 
Pleurosigma  spenceri  3:115. 
Pleurotomaria  i  :96. 

inexpectans   i  :96. 

newportensis   2:21. 

Stella  4:116. 

strigiUata  n.  sp.  3:86. 

stulta  4-Pl.   7,  4-Pl.  7. 

sulcomarginata  4-PI.  9. 

textiligera,  4:46. 

vadosa  4-PI.  7. 
Pleuroxus  i  '.^7. 

denticulatus     6 :68,     8-1 :5, 
II  :24. 

hamatus  6:68,   8-1:6,   11:25. 

procurous  i  :y;. 
Ploesoma   lenticulare  gen.   et.   sp.   n. 

I  •57. 
Ploima  6:59. 

Plum,  Wild  Yellow  or  Red,  7:32. 

Poa  annua  7:97. 

compressa  7 :97. 

flexuosa  7:97. 

pratensis  7:97. 

serotina  7:97. 
Pocket   Gopher,   Biological   notes  on 
6:18. 

habits  of  6:20. 
Podophyllum  peltatum  7:15. 
Pogonia  ophioglossoides   7:82. 

pendula  7:82. 
Poison  Hemlock  7:41. 

Ivy  7:28. 

Oak   7:28. 

Sumach   7:28. 
Poke  7:72. 
Polk  Milkweed  7:59. 
Polarizing  microscope,  use  of  1:131. 
Polemoniaceae  7:60. 
Polemonium  reptans  7:60. 
Polyarthraea  i  :48. 
Polyarthra  platyptera  1 149,  PI.  4. 
Polygalaceae  7:28. 
Polygala  sanguinea  8-II  :4. 

verticillata   7  128. 
Polygonaceae  7:72. 
Polygonum  acre  7  .jy 

amphibium   7  :y^, 

ari folium   7 174. 

aviculare  7  :72. 

biflorum  7:85. 

careyi  7:73. 

convolvulus  7:74. 


dumetorum,     var.     scandens 

774. 

erectum  7:73. 

giganteum   7:85. 

hartwrightii  7:73. 

hydropiper  7:73- 

hydropiperoides  7:73- 

lapathifolium  7:73. 

"  var.     incarna- 

tum  7:73. 

muhlenbergii    7  '.y^. 

orientale  7 :73- 

pennsylvanicum  7:73. 

persicaria  7:73. 

sagittatum  7:74. 

virginianum  7:74. 
Polymnia  canadensis  7:49. 
Polyphemopsis  inornata  2:20. 

melanoides  a  :20. 
Polypodium  vulgare  7:99. 
Polypori  fastuosa  2:82. 

gn-acilis  4:73- 

impressa  n.  sp.  4:72. 

radialis  4:74. 
Pond  Lily,  Yellow  7:15. 
Pons  of  Arctomys,  nucleus  of  5:63. 
Pontederiaceae   7:87. 
Pontederia  cordata  7:87. 
Poplar,  White  7:79. 
Poppy  7:16. 
Populus  alba  7:79. 

balsamifera,    var.    candicans 
7:80. 

grandidentata  7:80. 

monilifera   7:80. 

tremuloides  7:80. 
Porcupine,  Biological  notes  on  6:23. 

habits  of  6:24. 
Porphyry  at  Dog  River  2:127. 
Portulaca   olcracae  7:22. 
Portulacaceae  7  :22. 
Posidonomya  fracta  2:43. 

fragilis  n.   sp.  3:59. 
Potamogeton  natans   7:90. 

pectinatus  7:90. 
Potassium,   crystal   system  of   i  :I29. 

detection  of  in  rocks   1:130. 

Fluo-silicate  of  1:129. 
Potato-vine,  Wild  7:62. 
Potentilla  argentea  7:34- 

canadensis   7:34. 

"  var.  simplex 

7*34 
norvegica  7*34- 
palustris  7:34. 
Pot  holes  o-I:i6. 
Pouched    Kat,    Biological    notes    on 

6:18. 
Praecommissura  of  opossum  6:82. 
Prairie  Willow  7:79. 


of  Demson  iniz-i-rsny. 

tadtirjmasas.     var.     sttgnar- 

Prvantbei  Utbsina  7:54. 

ius  3:34. 

iaevico-lus,  j*t  P.  cora. 

Pnglacial    dnun.gc    m    Big    Snulr 

longispma*  a:is  ^ 

VaDey  9-n:26. 

in     CaliforiM     Valley,     O. 

□ebra  ^cctisis  a:i5,  flj.  jj/. 

9-11:27. 

DcwDerryi  ^sso- 

features    oi    Soatbern    Ofaio 

ncwberrt-i.  var,  annosns.  »ar. 

9-11:27- 

tn    Fin    Woods    ViOky 

nodocosiuus  n.  sPl  4:»,  Pl_ 

in  fcim^Bidc  9-II  .3^ 

3-                                             ^    M 

parvus  4-PL   II.                     ^^H 

M  Tygwt's  Creek  a-U  .39. 

pralleniansus.  ,te  P.  conL   ^^H 

of  Muskingain  S-II:47. 

punclatus   .J.-.^.                        ^^^W 

ii:S9- 

raricostatus  ti.  sp.  4.19.                   " 

of  Ohio  »-rii5,  25. 

rushvillensis  a.  sp.  .f.,?^. 

of    Ohio.    Com.    10    know- 

iemireliculalus   J  ,Jl.    set    P. 

Wae   .'1   8-11  ..(i;. 

0*  Symntes  Creek  iJI:a& 
of   Salt   Creek  9-tf:aa 

<pTOductella)    shumardiantis 

i-J^- 

of  Tuaarams  S-II^7. 

and    rccenl    Drainage   Chan- 

tricna  3:33. 

neW   ,n    Ro«   Co.   O.    a- 

siibaculcaius.  sec  P.  shumar— 

i  •.?.  ^S- 

dianus  3  3^- 

evidence  of  a  Imried  channel 

sp.  i-Pl.  2. 

in  N.  W   Ohio  8-n  56. 

(  Pro  duct  el  la)   speciosus  3:34 

Muskingiim.    course    of     S- 

key   to   genus  4:15. 

n:4i. 

Proeddac  2:52, 

diainsL^  relation  of  to  the 

Proetus  1:53. 

state  8-n  :5i. 
^             Prc^aciai   1  ribdtary   to   Paint   dxck 

anriculatus.     see      PhiDipsia 

aiiricnlatus   4:54. 

and 


the 


Beech   Flats  of  Pike  Co.. 
O.   9-1:25. 

vallev    in    Fairrield    Co.,   O. 

9-1 1 :33. 
valley      of      Licking      River 
8-11:44. 
Prickly   Ash    7:25. 

Leimce  7:54. 
Primulaceae    7:57. 
Prince's   Feather   7:73. 

Pine   7:57- 
Prismopora   sereata  2:75. 
Prosencephalon   5:81. 
Procyon     lot  or.     effect    of    electrical 
stimulation    on    brain    of 
5^3& 


ProdiK 


F'iiatii' 


flcmmeii,  sec 
gracilis  3-34- 
konnickeanii'i. 


delerminatus  n.   sp.  2:gi. 

ellipticus  2:53- 

haldermani    (?)   4:5^. 

laevis  2:53. 

minuius  n-  sp.  4:56, 

mis^^ouriensis.     see      Phillip- 
sia  shumardi  3 :39. 

miswuriensi?.      see      Philip- 
sia   auriculatus    4:54. 

praecnrsns.      see     Phillipsia 
praecursos  4:54, 

sp.   2:c>2. 

diagnosis  of  genus  4:51. 
Projection,  electrical  couple  for  j  :ao. 
Promacra  truncatus  n.  sp,  3:60. 
Prosencephalon   of   Erethizon  6 :28. 

of    Gomys   6:31, 
Protobasite   i  :Tio, 
Prothyris  a  :32. 

(cf.  elegans)    2:32. 

meeki   3:66   PI.  8. 
Protoschizndiis.  sec  Schizodus. 
Protozoa  of  Flint  Ridge,  O,  3:50. 
Prunus  americana   7  :32. 

serotina   7:32, 

virginiana  7:32. 
Pseudocol  A.  9-11:31 
Pseudomonotus   radialis  2:145. 
Psoralea   onohry^his   7:29.  8-11:4. 
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Ptdea  trifoliata  i:2g,  7:25. 
Pterinea   z  '.91. 

brisa  1:91,  2:104. 
Pterinopecten  ashlandensis  n.  sp.  4:33, 

cariniferus  n.  sp.  3:^^  4^33' 

laetus  4:114. 
Pteris  aquilina   7:99. 
Ptero-carya  caucasia  1:30. 
Ptcrodina  i  :S9. 

clypeata   1:60. 

complanata   z  :6o. 

elliptica  z:6o. 

patina  1:59,  6:63. 

Pteronites  obliquus  n.  sp.  J .'59. 
Ptilodictya    bipunctata,    see    Phacno- 

pora  platyphylla  2:157. 
platyphylla,  see  Phaenopora 

platyphylla   2:157. 
carbonaria,  see  Cystodictya 

carbonaria 
expansa  2:155. 
fimbriata,     see     Phaenopora 

fimbriata    a:  161. 
sereata,  sec  Prismopora  scr- 

eata  2:75. 


sp.>  see   Phaenorpora  multi- 
fida  a:  160. 
Ptilopora  paupera  4:74. 
Pumatopora  whitii  n.  sp.  2:87. 
Purinton,  D.  B.  10:5,  70. 
Purslane  7:22. 

Speedwell   7:65. 
Putty-root  7:81. 
Pycnanthemum  incanum  7:68. 

lanceolatum   7:68. 

linifolium    7 :68. 

muticum   7:68. 

Pyrenula   nitida   9-I:i4. 

Pyrite   i  :Ti. 

Pyrola  elliptica  7:57. 

rotundifolia  7:57. 
Pyropc    i:T2. 
Pyrrhotite  i:Ti. 
Pyrus  angustifolia  7:35. 

arbutifolia  7:35. 

"         var.   melanocarpa 

7:35. 
coronaria  7:35. 
malus  5:10,   7:35. 


Quarries,  Allen's  1 174. 

Carrollton  Pike  i  :70. 

Centreville  1 174. 

Dayton  i  :73. 

Eaton  Pike  i  :66,  70. 

Fair  Haven  i  :75. 

Fauver's  1 175. 

Huffman's  i  '.yy 

Newark  6:13. 

Soldiers'  Home,  Dayton,  O. 

1 :66.  70. 
Stolz's  I  '.67. 


Swartzbaugh's  i  :68. 
Quartz,  i  :T6 

Quecn-of-the-Prairie  7 :32. 
Quercus  alba  7:78. 

bicolor  7 :78. 

coccinea  7:78,  8-11:5. 

var.    tinctora    7:78. 

imbricata  S-Hrs. 

macrocarpa  7:78. 

palustris  7:79. 

primus  7:78. 

rubra  7:78. 


Rabbit,  Cerebellum  of  5:45. 

Streda's  work  on  the  brain 
of  5:41. 
Rat,  Streda's  work  on  the  brain  of 

5:41- 
Raccoon,     electrical     stimulation    of 

central  nervous  system  of 

5 :38. 
Raccoon  Creek,  description  of 

8-II  :36. 
Radix  pedis  lateralis  of  opossum 

6:79. 
"    mesalis  of  opossum  6 :79. 

Ragweed  7:50. 

Rainfall  of  Licking  Co.,  O.  7 :6. 

Ralston's  river  9 :20. 

Ramalina  calicaris,  var.  fastigiata 

9-1:12. 

Ranuncul^ceae  7:11. 


Ranunculus  abortivus  7:12. 

acris  7:13. 

ambigens  7:12. 

aquatilis,    var.    trichophyllus 
7:12. 

circinatus  7:12. 

pennsylvanicus  7:13. 

recurvatus   7:13. 

sceleratus  7:12. 

septentrionalis  7:13. 
Raphanus  sativus  7:19. 
Raphistoma  1 195. 

affinis  n.  sp.  1:95. 
Rapids  Forge  9-I:i7. 
Raspberry,  Black  7:32. 

Wild  Red  7 132. 
Rat.  cerebellum  of  5:45. 
Rattlesnake  Creek  9-1:16. 

Fork  9-I:i6. 
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-wccrf7:S4- 
-BTSM    7:9?- 

R»ttulus  tigris  6;te. 

Red  Ash  7;s8 

Kcdbitd  7:ji 

Red  Cellar  7:80. 

Clover  T.3S, 
Maple  7:27- 
Muiberrj"  7  76. 
Osk  778 


Rethop  7;95- 

Tnll  7:96. 
Reeil"»  Hill,  0,  Climnn  Group  of 


3:10. 
ResedaccBe  7UU. 
Reseda  Inlcnln  7:19. 
Ketepora   angnlata    r  72.   see   Phyllo- 

ponna  anKulaia. 
Hl]abdoine*(iritiil»e  aji 
RliBmnaceae  7  -.ib. 
RhamnuK   larcenlaia   7 :26. 
RItlnalis  "f  Emhiion  6:28. 


■  c;« 


s  6:31- 


Rhinencephalon  nf  Erethi):on  6:27, 

nf  Ceomys  6:31. 

of  upoastim  6:76. 
Rhinopora  frondosa.  lei   " 


Rhizota  e:?S. 

Rhombripora  2:71. 

cniifliien?    j.O/. 
lin.T;n'^ala  J.A'g, 
Irpiiioilendroidea    a  73, 
nmllipora  n.  ^p    a  7^,  87- 

*p  -'■---;■ 

Rhus  copailina  7:2". 

glnhra  T.2S. 

tf>xici"len(lrnti  7:28. 

venenara   7:28. 
Rhvnclionella    i  00. 

comracla  S-JO.  4-^3- 

mar'hallenfiR  3  :40.  4:23. 

negltcta  i  78. 

tegeriana  3 :3g.  Pt-  2. 

sappho  3:40. 

scohina  i  -.76.  78.  90. 

'P.  3-P'    -   J.-'^. 


Key  to  ge!ii 
Rhyiic!ti"i 


J-J9- 


Knyiiclti"ipira  nsHlendensis  n.  sp.  ^-'^J. 
Rlivnch<'-^pcira  alh;i  7:gi, 
nlo.niTata  7:01. 
Ribes  cviio-^had   7:37. 

Ribgras-i  771 


Richards,  G-  R.     Litbologkal  nDtaoB 
coTOact  phcQomena  in  S. 
C  4:5. 
Richweed  7 :68.  77 
Rtnodina    sophodes.    var.    exigna   9- 

!:i3- 
Rjpidolite  I  -Tiz. 
Robmia  pseudacacia  i  .30,  7  rag. 
Rock  Mctions.  moundng  1 :  1 25. 

preparation' of  i;i3i. 
Rocks  of  Michipicoten  Bay  3:125. 
Rocky  Fork  9-I:iS.  16,   17. 

Creek,  description  of  S-1I:43. 
Rodent  brain.  General  description  of 
5:40- 
Sluilies  in  topography  of 

6:36. 
Rodents.  Ceniral  nervous  sysiem  of 
5:3s. 
Comparison    of    brain    with 
marsupials  j  :40. 
Rosaceae  7^32, 
Rosa  canina  7  :J5. 

hiiraulis  7:34. 

mbiginosa  7 .3$. 

setigera  7-3+ 
Rose.  Qimbing  7:34. 
Ross  Co.,  O.,  Preglacial  and  recent 
drainage  diannels  in 

9-1   >  5,  23 
Rotala  ramosior  7  :,i«. 
Rotifer  vulRaris  6:58. 
Rotifera.  Cladocera  Copepoda  Ostra- 
Cf>da  of  Cincinnati,  Ohio, 
Notes  on  6:37. 
Rotifers  of  America  1:43.  62. 

Notes  nn   American   1:43. 
Rubellane  i\T\2 
Rubiaceae  7  :45 
Rubus  1 130, 

canarienfiis  7  -.33. 

occidentals  7  132. 

strigosus   7:32. 

villo5ii5  7:33. 
Rudbeckia  fnlgida  7:50. 

hirta  7  :50. 

laeiniata  7 :50. 
Rue  Anemone  7:12. 
Ruellia  ciliosa  1  Ml.  7:67. 

strepcns  7  167. 
Rumex  acetosella  7  72. 

alti5>imus  7  72- 

britannica  7  172. 

oblU'sifolitis  772, 
verticitlalus  7:72. 
Rushville.  O..  Section  at  3:22. 

Geological  section  4:102. 
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Rush  Creek,  description  of  9-II:  Rutaceae  7:25. 

33-35.       Rutile  i:T4. 


S 


Sabbatia  angularis  7:59. 
Sagenite  1 1X4. 
Sagittaria  variabilis  7  rSg. 

variabilis  var.  angustifolia 

7:89. 
"     gracilis  7:89. 
••    latifolia  7:89. 
"    obtusa  7:89. 
heterophylla,  var.  angustifolia 

7:89. 
"    rigida  7 :89. 
Si.  John's-wort  7  '.2^^. 
Salicaceae  7  179. 
Salite  I  :Ti4. 

Salix  alba.  var.  vitellina  7 :79. 
cordata  7 179. 
discolor  5:10,  7:79. 
fragilis  7:79. 
humilis  7:79. 
longi folia  7:79. 
nigra  7  79. 
purpurea  7 179. 
sp.  5:10. 

Salpina  i  :52. 

affinis  n.  sp.  1:32. 

brevispina  6:60. 

mucronata  i  :52,  6 :6o. 
Salt  Creek,  Preglacial  drainage  in 

9-II  :28. 
Sambucus   canadensis   1:30,   7:43. 
Samolus  valerandi,  var.  americanus 

7  '57- 
Sandstone  9-I  :20. 

Waverly  9-I:2i. 
Sandwort.  Thyme-leaved  7:21. 
.^^anguinaria  canadensis  7:16. 
Sanguinolites  aeolus  J.'/o. 

amygdalinus  3:69. 

contractus  3:6g. 

flavins  s:6g. 

marshallensis  3:6/. 

michiganensis  3:70. 

naiadiformis  3:71. 

nobilis,  see  Allorisma  nobilif 

3-71 
obliquus  3:70. 

rigida,  see  S.  transversttt 

3:68. 

senilis  n.  sp.  3:66. 

transversus  3:68. 
unionifomnis  3:67. 

Sanicula  marylandica  7:42. 

*^  var.  canadensis 

7-42 
Sanidine  i  :Ti3. 


Santalaceae  7 :75. 

Sapindaceae  V  -27. 
Saponaria  officinalis  7:21. 
Sarsaparilla  7 :42. 
Sassafras  officinalis  7:74. 
Sault  Ste.  Marie  1 15. 
Saxifragaceae  7  :^6. 
Saxifraga  pennsylvanica  7  :^6. 
virginiensis  7  136. 

Saxifrage,  Swamp  7:36. 

Scale  divider  5 :20. 

Scapholeberis  mucronata  6:67,  8-1:3. 

Scapolite  I  :T$. 

Scaridium  longicaudum  6:60. 

Scarlet  Oak  7:78. 

Scenedesmus  polymorphus  2:115. 

quadricauda  a:ilj. 
Scheuchzeria  palustris  8-11:5. 
Schist,  Chloritic  2:126. 

near  Pacolet  Mills  S.  C.  4:8. 
Schizodus  affinis  sp.  (  ?)  n.  ^.'41. 

amplus  2:41,  43. 

chemungensis.  var.  aequalis 

3-64. 
cuneatus  2  :4i,  42. 

cuneus  3:63. 
Curtis  2:4r,  ^,  2:145. 
harlamensis  n.  sp.  4:117. 
medinaensis  3:63. 
newarkensis  n.  sp.  3:64^  4:36. 
occidentalis  2  .41. 
palaeoneiliformis  n.  sp.  3:96, 

4-Pl.  6. 
perelegans  2:41. 
prolongatus  n.  sp.  4:36. 
quadrangularis  4-PI.  6. 
(?)  spellmani  n.  sp.  ^.\f?. 
subcircularis  n.  sp.  ^.'41, 

triangularis  4:116. 
wheeleri  J: 42. 

Scientific  publications  10:^1. 

term^.       Pronunciation      of, 
Latin  and  Greek  4:161. 
Scioto  Basin,  abnormal   drainage  in 
^11 :20 
River  ^1:15. 

character    of    its    upper 
and  lower  portion 

Valley,  relation  to  Ohio  Val- 
ley ^11 :25. 
55ciotovine,  O .  geoloirical  section 

near  4:102. 
Scirpas  atrovirens  7:91. 


BHHH 

IHM 

34             Bulletin  of  Laboralorie: 

r  of  DeniiOH  University.             ^^H 

fliivialilis  7:91, 

Shepherd's-purse  7:19.                       ^^^| 

lacmiris  -j-.g!. 

Shin-leaf  7  :S7-                                 .^^fl 

polyphyllus   7:!)I. 

Showy  Orchid  7:83.                       ^^H 

pungens  7:91, 

Schutta'  Mt..  0.  o-I  -.3f}-                  ^^M 

Scouring-rmh  7:99. 
Scrophulariaceae  7  -.63. 

Sickle-pod  7:t7.                              ^^M 

Sicyos  angulatus  7:3^.                       ^^^H 
Sida  crystallina  6:66.                        ^^^H 

Scrophularia  nodosa  i  ;3r. 

"      var.  marylandica 

Sideriie  i  :T7-                                  ^^H 

7:64. 

Silene  antirrhtna  7:21.                     ^^^H 

Scrub  Pine  7 :8o. 

armeria  7:21.                         ^^H 

Sciudlaria  cancscens  7. -69, 

siellaia   T-xt.  8-11:3.          ^^1 

galericulaU  7:70. 

virginica   7:31.                        ^^H 

lateriflora  7 :69. 

Sillimamte  1 1X9.                                ^H 

nervosa  7  70- 

Silphiuni   perfoliatum   7:50.                ^^ 

pilosa  7:70. 

trifoliatum    T.za. 

saxMili's  7  :69. 

Silurian,    exposures    at    Dayton.    O. 

versicolor  7  :fi9. 

1:66. 

Sections  of  rocks  1:121, 

Simocciihalus    americanus,    tef    ser- 

grinding  of  In   Lithology 

rulatus. 

1:125. 

serrulatus    8-11:23- 

mounting  of  in          " 

vclulus  6 :67.  8~1 :4. 

r:i25. 

Sinking   Springs,    O,   9-I  -.jo. 

Sedom  lernaium  7  .37 

Sisymbrium      officinale      1:31,     5:10^ 

Seed-box  7 :3s. 

7:iR 

Self-heal  770. 

Sisyrinchium  angustifoliuin  7:83. 

Scnecifi  aureus  7:53. 

cicutae folium  7:41. 

var.   balsamitae   7:53- 

Skull,  of  Erelhiion  6 :27. 

"       "    obovatus    7:53. 

Slate,  Chloritic  2:125- 

lobatus  7  TSJ. 

Slippery   Elm  7:76. 

Sensitive-fern  7:101. 

Smaragdite  i  :Tis. 

-pUnt7:.l-. 

Smartwced   7:73. 

a  bi'i. 


var,  gracilis  J:So. 
:fiides   7 :47. 


Scrincarpus    cony 
Serpenliite  i  :T[q. 
Service-berry  7  -.36. 
Setaris  glaiica  7  :94. 

verticcilata  7:94. 

viridis  7:94. 
Scymeria  macrnphylla  7:65. 
Sliad-bush  7  :i6. 
Sli.ile.   Bedford  4:108, 

exposure  of  at  Cent,  Col.  O. 

s  -^s- 

Rerca  4:107, 

exposure  at  Moot's 

Run,  O.  5:26 
Cleveland  ^  :  r  TO. 
Cuvahoga   in  Ohio  4:103, 

5:30 
Frie.  fossils  of  4:110, 
Waverlv.     exposure     of     at 

Newark.   O.   5:26, 
Waverly  of  Ohio  4:ro7. 
Stiecp-lierrv   7  :44. 
Shfvn  Sorrd  7  :72. 
Shell-bark   7:78, 
Sliep.irdson,  Ceo.   10:40, 


nilacina 
Srailax   bona-nox   7:^4, 

ecirrhaia  7 :84, 

glauca   7:84. 

herbacea   7 :84, 

hispida  7 :84. 

roiundifolia,     var.     quai 
gularis  7:84, 
Snake-rooi  7  ;46, 
Sneeze-weed  7  :52. 
Soapstone,  near   Pacolet   Mills, 

'** 
Soapwort  7  :2[, 
Sodalite  I  :T2. 
Sodium,  crystal  system   of  1:12 

detection  of  in  rocks  i 

Huor-silicate  of  1:129, 
Sofl-rusb  7:87, 
Solanaceae   1:29.   34,   7:63. 
Solanum   dulcamara   7  163. 

nigrum   7 :63. 
Soldiers-  Home  Ouarrles  i  :66. 
Solea  concolor  7 :20, 
Solen   (  ?)   sp.   (?)  2:38. 
Solenisciis.  see   Macrocheilus. 

fusiformis  i:t47- 

medialis  .1:147. 


Solenomya  2  :2q. 


7: '47- 
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(  ?)  anodontoides   2:2g. 
( ?)  cuyahogensis      n.      sp. 

4:115- 
(?)  nieekiana   n.    sp.   2:30. 

radiata  2  :30. 

subradiata   n.   sp.  2:30. 
Solidago  bicolor  7:47. 

**         var.   concolor   7:47. 

caesia  7:47. 

canadensis   7 147. 

lanceolata  7 :47. 

latifolia  7:47. 

nemoralis   7  147. 

serotina  7:47. 

var.    gigantea    7:47. 

patula   7  :47. 

rugosa  7  :47. 

nliginosa   7  147,   8-II  :4. 
Solomon's-seal  7 :85. 
Sonchus  asper  7:55. 

oleraceus    7  155. 
South    Carolina,     Lithological    notes 
on  contact  phenomena  in 

4:5- 
South    Fork    Licking   River,  descrip- 
tion of  8-11:37. 
Spanish  Needles  7  :52. 
Sparganium   eurycarpum  7:88. 

simplex,     var.     androcladum 
7:88. 
Spathella  ventricosa  ^:j/. 
Spearmint   7:68. 
Spearwort  7:12. 
Specular  iron  i  :T8. 
Specularia  perfoliata  7:55. 
Speedwell  7:65. 
Sphaerozosma  filiforme  a:ii6. 
Sphaerexochus  mirus  3:121. 
Sphenotus,  sec  Sanguinolites  3:6g. 

contractus  3:6g,  4:31. 

flavins   3:69. 

transversus  3:69, 
Spice-bush   7  :74. 
Spiderwort  7  :87. 
Spikenard  7:42. 

False  7:85. 
Spinel  I  :T3. 
Spirea  aruncus  7  :32. 

lobata  7:32. 

salicifolia   7:32. 
Spiranthes  gracilis   7:87. 
Spirifer  biplicatus   3:45,  4:25. 

camerata    2:45. 

capox.      sec      Syringothyris 
cuspidatus    3:41. 

carteri  2:12.  see  Syringothy- 
ris cuspidatus. 

cuspidatus,  see  Syringothyris 
cuspidatus  3:41. 

deltoideus  n.  sp.  4:27. 


disjunctus  4-PI.  3. 

glaber  4-PI.   11. 

hannibalensis,     see     Syrin- 
gothyris  cuspidatus  3:41. 

(  ?)  hirtus   3:47,   4-PI.    10. 

increbescens  4-PI.   ii. 

keokuk  4:114. 

marionensis  3:43^  4:26. 

sp.  3:46. 

striata   (?)   a-Pl.  2. 

striatiformis  3:44,   4-PI.   2. 

tenuspinatus  n.  sp.  4:27. 

textus,     see     Syringothyris 
cuspidatus  3:41. 

winchelli  n.  sp.  3:46. 
Spirifera  camerata  2:45. 

lineata  2:46. 

opima  2:44. 

planoconvexa   2:46. 

sp.   (?)  2:46. 

urii  2  :46. 
Spiriferina  depressa  n.  sp.  3:47. 

octoplicata   3-PI.   7. 

solidirostris  3:47. 
Spirifers  of  the  L.  marionensis  group 

3  •42. 
Spirodela  polyrrhiza  7:89. 
Spirometer,  A  simple  5:14. 
Spirophyton  2:11. 
Spirogyra  adnata  4:132. 

Hubia  4:132. 

fluviatilis  4:132. 

herricki  n.  sp.  4:132. 

insig^is  2:115. 

weberi  2:115. 
Spirostomun  teres   i-Pl.  10. 
Splenialis  of  opossum  6:76. 
Spring  Beauty  7:22. 

Cress.  7:17. 
Squamella   i  :54. 

bractea  i  :54,  PI.  4. 
Squaw-root  7:66. 
Squirrel-corn   *! -.16. 
Stachys  aspera  7:71. 

var.   glabra   7:71. 

cordata  7:71. 

palustris   7  :70. 
Staphylea   trifolia   7:28. 
Star-of-Bethlehem   7  :84. 
Starry  Campion  7:21. 
Star-grass  7  :83. 
Staurastrum  anatinum  a:ii6. 

inconspicuum    2:116. 

polymorphum  a:ii6. 

pseud  opachyrhynchum 
2:116. 
Staurolite  i  :T9. 
Steatite,    near    Pacolet    Mills,    S.    C. 

4:9. 
Steironema  ciliatum  7:57. 
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SiHUrJa  tongtfoiia  7:23. 

mcilia  5:10,  7:23. 

ptibrra  T,aa. 
Stcnanlhiutrr   rubuttum   7:86. 
Stcnnporn  rarbonurU  i:8s- 

ohiocmit  n.  *p.  .1:85. 

*X>-   undet.  4:9a. 
Stephanopn  i:54' 

lamelkris   1:35. 
[on{[iiptnatti»  ■  :S5. 
mitticii*  i:S4- 
nvalli   t  ;S5, 
trideiitaiui  1  :S5' 
SlPVfii»on,  Prof,  J,  J.  9-1:6,  10:62. 
70. 
Sctcn<:v    a>    an    educational 
fncinr   io:7t-Sa. 
Slicia  ampliMtini  g-I:i3. 

pulmunaria  9-I;t3- 
Stiriopora    bifurcata.   stt    Pachydic-- 
layti  bifurcata  3:163. 
coniprp»»a,    le*    Phaenopora 

rriBKna  3:150. 
manna,   sit    P hsf  nopora 

maKTia  in.tp- 
*irUu  3:9s- 

van    clrvii,    *€t    Phntnnpora 
fitnbricata  1:161, 
SllccU.    Ciiatinn    on    Rndrnt    Brains 

SiilSit?   i:Tir,. 

Silcliwnrt  7:22, 
Stiiiiccr..p  7:37. 
Slolicwnri  7:68. 
.Sl.irksMII   7:25. 


■    7M.i 


SlrrMopicria  -p.  4-l'l. 


Strgpiurrnchm  lemis  ^-fo^ 
Stnatom   ni  Gcwnji   ami   Eftthtaw 

6:351- 
SiTicklandiroa  1  ?t 


Stmmbr>dr!i  nrsunacas  3:11a. 
Stroiw.  O.  5.  lour.  54. 
SiroiMioimena   1 :79. 

engljrpha,     xt     S.      palm  a 
a:  105. 

pMcnia   1 :7g^  2:105. 

rliomboidalia    1 179,   4-PI.   Q. 
Strophostjrits   aoKulosa  7  tji. 
Sirophoitylus  i  x/b. 

cyclostoaius   1:96. 
Sub-tarbonifcroQs    of   Lick.    Co.,    O. 

3:13. 
Sugar-btny   7:70. 
Sugar     Grove.     O.,     drsiaage     near 

WI:33. 
Sugar  Maple  7  :a7. 
Sumach  7:28. 
Summer  Grape  7 :2J. 
Sundew  7:37. 
Sun  drop   7 :3g. 
Sunflower  7:50, 

Superposition  of  leaf  buds    i  :2g. 
Swamp  Dock  7  -.ja. 
-     Oak  7:79- 

Thistle  7:53. 
Sweetbnar  7:35. 
Sw,-«-l   Cic.Iy   T.42 

Flag   7  ;88.   ' 


Will 

wild  7:60. 
Viburnum  7:44. 
1:86.  SyL-amore  7  77. 

:S8.  Symmes  Creek,   ..\bandoned  drainage 

near  g-II :20. 
Preglacial     drainage     of 
g-II  128, 
Syini)bi)ricarpus  vulgaris  7:44. 
$:S?.  Symplocarpiis   foetidus  5:10.  7:88. 

Synocladia    hi  serial  is,   lee    Septopora 


^:So. 


iaiis. 


Tnrni™lir1v:i   iiiUTi.i>l;.i,i   n.   sp.   4:80.  Toa-;p<  Valley.  Rock  floor  of  o-lt:! 

Talc  i:Tr2  Tcasd   7:46. 

Tamarnck  7:80.  Teconia  raHicans  7:66. 

T.inai-rtiiiii  vnlnarc  7:52.  Temperature  of  Lick.  Co..  O.  7:6. 

var.  rrispuni  7:52.  Tcphrosia  virginiaiia  7:20- 

Tansy  7:52.  Terebratula  3:48. 
Taraxacnui   officinale  5:10.  7:54,  inconstaiw  n.  sp.  ^.-^7. 

Tear-ltuinil.  7:74,  Tertiary  Ohio   River  8-II;6t. 
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Teucrium  canadense  1 131,  7:67. 
Thalami  of  Erethizon  6:29. 
Thalamus  of  Didelphys  5:77- 
Thalictrum  dioicum  1:28,  7:12. 
polygamum  7:12. 
purpurascens  7:12. 
Thaspium  aureum  7:40,  8-11:4. 

**  var.  trifoliatum 

7:40,  8-11:4. 
barbinode  7 140. 
Theloschistes  concolor  9-I:i2^ 
Thelypodium  pinnatifidum  7:18. 
Thimbleberry  7  '.32. 
Thistle,  Canada  7:54- 

Common  7 :53. 
Thoulet's  Method  1:123. 
Thresher,  Albert  10:62,  70. 
Thrush,  Brown  1:13. 
Thymelaeaceae  7 17$. 
Tiedmannia  rigida  7:40. 
Tight,  W.   G.   10:19,  32,  39,  4©,  41, 
Biog.  32. 

A  convenient  injecting  appa- 
ratus 3:11. 
A  specimen  of  Hesperophona 

vespertina  5:22. 
A  simple  spirometer  5:14. 
see  Herrick,  C.  L.  5:35* 
Contribution  to  a  knowledge 
of  preglacial  drainage  of 
Ohio  8-11:35. 
Drainage  features  of  south- 
ern Ohio  9-II  :22. 
(et.  al.)  Geology  and  Lithol- 
ogy  of  Michipicoten  Bay, 
2:119. 
Lantern     slides     without     a 

negative  8-1 :49. 
Note  on  a  peculiar  habit  of 
fresh   water  hydra  4:131. 
Notes    from    Botanical   Lab- 
oratory 8-II  '.7. 
Prepflacial  tributary  to  Paint 

Creek  9-1:25. 
Preglacial  valley  in  Fairfield 

Co..  O.  9-11:33- 
Some    observations    on    the 
crushing  effects  of  glacial 
ice  sheet  6:12 
Tiliaceae  7  :24. 
Tilia  americana  7:24. 
Till,  glacial  9-1:132. 
Timothy  7:95. 
Titanic  iron  i  :Ti. 
Titanite   i  :Ti2. 
Toad  Flax  7:64. 
Toboso,  O.,  Gorge  of  Licking  River 

8-11:38. 
Todd's  Fork,  Clinton  exposure  at 

3:11. 


Tooth  wort  7:17. 

Toothache  Tree  7:25. 

Topography  and  present  drainage  of 

Lick.  Co.,  O.  8-11:36. 
Touch-me-not  7 :25. 
Tourmaline  i  :T8. 
Tower  Mustard  7:17. 
Tradescantia  virginica  7:87. 
Trap  '9-1 :28. 
Tree-of-heaven  7 :26. 
Trefoil  7:25. 
Tremolite  i  :Ti5. 
Tridymite  i  :T6. 
Trifolium  i  :34. 

hybridum  7  :29. 

pratense  7:28. 

procumbens  7:29. 

repens  7:29. 

stolopiferum  7:28. 

Trigeminis  of  Arctomys,  Bladddr 
cells  of  5:61. 

motor  nuclei  of  5:62. 
Trillium  cernuum  7 :86. 

erectum   7 :86. 

grandiflorum  7:86. 

sessile  7:86. 

Trilobite,  A  Waverly  2:69. 
Triodea   cupea   7:96. 
Triosteum  perfoliatum  7:44. 
Triplesia   i  :89. 

ortoni    1 189. 

(?)  triplesiana  n.  sp.  1:89. 

Trochonema   i  :94. 

nana  n.   sp.   1:94. 
Trumpet-creeper  7:66. 

Honeysuckle  7:44. 

-weed    7 :46. 
Tsuga   canadensis   7 :8o. 
Tulip-tree   7 :  14. 
Tumbleweed   7 :72. 
Tupelo   7:43. 
Turkey    creek,     O.,    Description    of 

9-n  :34. 

Turk's-cap-lily  7:86. 

Turner,  C.  H.  Notes  on  Cladocera 
Copepoda,  Ostracoda  and 
Rotifera  of  Cincinnati,  O. 

6:57. 
Additional     notes    on    same 

8-1:3. 
Notes  on  American  ostra- 
coda 8-II:i3. 

Twin-leaf  7:15. 

Twinning  phenomena   1:133. 

Tygart's    creek,    preglacial    drainage 

in  9-11:29. 
Typhaceae   7:88. 
Typha    latifolia    7:88. 


Biillem  Of  Labi 


of  Uemson  Lnwtrsity. 


_:io,  7:76- 
(ulvn  1  :.15.  7  ;76 
mccmoTO  7:75. 
Otrioli.  E  O     Bry.>»on  of  the  Wsv- 
i-ri7  Groop  >if  Ohio  with 
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